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[DIALOGUE. 


IN WHICH 
The firſt PrincieLts of PHILOSO- 


PHY and ASTRONOMY are accom- 


modated to the Capacity of yu Perſons, 
or ſuch as have yet no Tincture of theſe 
Sciences: Hence the __ of Natural 
| Religion are deduced, 


Tranſlated, and enlarged by the AUTHOR. 
VOL. IL 4 


Nam corpus hoc animi pondus & pena eft :- Premente 
illo urgetur, in vinculis eſt, nift acceſſi b Pbiliſipbia, 
et illum reſpirare rerum nature ſpeftaculo Juſfit.— 
Vetas me cœlo intereſſe, id eſt, jubes me wivere ca- 
pite domiſſo. | SENECA. 
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The Seventh CONFERENCE. 


Matho did Philon reſume the FO II concern- 
ins the Planetary Syſlem, Of the compound 
0 


tion of the Satellites round their primary 


Planet, and with their Primaries round the 
Sun. A Body, that it may revolve about a 
Center, (which Center itſelf revolves about an- 

other Center ) muſt indeſmently be urged by four 


different Forces; two with reſped to each Cen- 


ter. That each of theſe Forces is. conſtantly 


impreſſed (or at leaſt ſucceſſively renewed).by 


an immaterial Power, and not owing ta one 


original Impulſe. Of that Limit between the | 


Sun and any Primary Planet, where their at- 
traftive Forces are equal. That any. Secondary 


Planet muſt revolve within” that Limit: or, 
tbe Orbit of the Secondary muſt lye between 
that. Limit and its. aeg 8 Page 1 
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The CONTENTS. 
The Eighth CONFERENCE. 


Matho defires to know why the Secondary Planets 
might not bave revolved ſeparately about the 
Sun, as the immediate Center of their Motion ? 
If the Diſtance of the Satellites from their Pri- 

maries bad been greater or leſs, what muſt the 
Conſequences have been? That there may be 
more Bodies in the Solar Syſtem than are diſco- 
verable by us. In what proportion the centri- 

| petal Force is increaſed or diminiſhed, as the 


Planet is nearer to, or more remote from the 


Sun. From what Cauſes the centrifugal Force 
Becomes greater or leſs, It is ſbetun neceſſary, 
by bringing the centripetal and centrifugal 
Forces to an Equilibrium, that, the Cubes of 

the Diſtances of the Planets from the Sun muſt 

be at the Squares of their periodical Times. 


And contrarily, as this Proportion holds in 


Fuad, from thence it is ſhewn, that the centri- 
fugal, and therefore the centripetal Force, muſt 


be inverſely as the ſquares of tbe Planets Difſ- 


tances from the Sun. p. 47 | 


The Ninh CONFERENCE. 


What wh have been the Conſequences if the 
Moon bad moved in a plane cr 775 g the Eclip- 
tick, or Plane of the Earth's Orbit, at rigbt 

Ang ler. That our earth is a Moon to its own 
Satellite, appearing to her near 16 Times larger 
than the Sun himſelf, and thereby 3 

5 | | - er 


As 


der a vaſt Gleam of | Light. \ Jupiter appears 
to the innermoſt of bis Satellites 1600 Times 
larger than'the Sun does to us; and Saturn 


The OC NT ENT S 


more than a 1000 Times larger to hit neareſt 


Satelliten: They muſt therefore throw a pro- 
' digious Splendor on their own Moons. That the 
. Planets both Primary and Secondary are thus 
carefully illuminated,  ſbews ibey are not empty 


Seats; but deſigned for babitation: For Light 


in the Nature of Things, anſwers to Eyes. 


A ſkilful Artiſt could not defign that which is 
more noble for the Uſe of what is of an inferior 


© » Nature. The whole material Univerſe was 


therefore made for the Sake of Rational Beings. 


| That our Sun at the diflance of Sirius or 
Arcturus would appear but like one of the fixed 

Stars, and the ſolar Nlanets be quite abſorbed 

buy the immenſe intervening Space. The great 


centrifugal Force on the larger Planets a Re- 


lief totheir Inhabitants, as ſuſpending a con- 

ſiderable Part of their Weight on theſe vaſt Ba- 

dies. The Denſity of thoſe great Bodies wiſely 
_ - contrived in being leſs than in ſmaller Bodies, 

upon this Account. An eaſy Way to calculate 
* their Quantities of Matter and Denſities. 


'TheTenthh CONFERENCE... 


As the weight of Bodies on the leſſer Planets 'is 
| but ſmall, their Rotation on their Axes is ſlow, 

and thejr centrifugal Force but weak. Heat 
and Light are diſpenſed rather according to the 
Surface, than the Quantity of Matter in the 


luminous 


The CON T ENT. S. 

luminous Body; hence the Sun is hut f a mo- 
diexate Denſity. That the uttermoſt and inner- 
moſt of the Planets are not uninbabitable by 
Reaſon of the Extremities of Heat or Cold. 
Heat is not always in proportion to our Vicinity 
to tbe Sun; Cold requires a poſitive Cauſe, or 
\. ſomething more than the meer Abſence of Heat. 
be Extremities of both may be qualified by the 
Conſtitutian of an Atmoſphere. That all the- 
' Planets are ſurrounded with Atmoſpberes. 
: The phyſical Explication how Bodies may de- 
* ſcribe elliptical Orbits about an attrafting Body, 
placed either in the Center of the Ellipſis, or in 
one of its Foci; according as the Law of At- 
© traction is ſuppeſed different. Theſe two Caſes 
compared between themſelves, and the Tranſi- 
lions from the one to the: other ' ſhewn natural 
and eaſy. The Proportion between the Squares 
of thepertodical Times and Cubes of the middle 
- Diftances, till obſerved when: Bodies revolve 
in Ellipſes. + The Comets revolve by the ſame 
| Laws, and obſerve the ſame Proportions as the 
Planets.— Of 'the Immortality of the Soul. 
bat the Soul is not aſſiſded to think and per- 
ceive by Organs of a dead Subſtance; but is: by 
theſe confined and limited to a particular man- 
ner of Aclion and Perception. Whether the 
Deity could cut off rational Beings, for whoſe 
Sake the material World was creuted; the- 
Frame itſelf ſtill remaining. The Defire of 
Exiſtence the Foundation of all our other De- 

frres, and the Source of all great and virtuous. 
Actions. A bappy Exiſtence the only Objedt of 
Deſir in the Nature of Things. Utter Ex- 
tinclion no object of Deſire. The Diſingenuity 
of the Atbeift Tbe Miſtake of thoſe who, ſe- 
| \ 


parate 5 


The CONTENTS. 
parate Virtue from a Love to ourſelves. 
Atheiſts could not live together in Society on 
their own Principles. The falſe Reaſoning in 
Mr. Bayle's Apology for the Atheiſts, The 
Atheiſts Account of the Riſe of Religion. The 
Wenders in the material Creation deſigned to 
inſtruct Beings appointed for Immortality. The 


material Creation the inferior, and leaſt won- 


derful part of the Warks of God. p. 160 


MATH O. 
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Planets, 4 toith their Primaries round the * 
Su. Bidy, tut ir may revolve abet a 
Center, (which Center itſelf Fevdlurs abbüt un- 
| other Contey N muſt ndeforentls be urged by Jour 
y 2 3 —— e . 
That of theſd Forces it tonflanitly im- 
pre (or 6: wy 5.4 3 by' a 
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ginal Impuiſt. Of chat Limit le been the Sun ' 
end am Primary Planet, where thats attrac- 
trot Porterare gun: That unh SU Pla. 
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MATH O: or, The 


1 4 T1 HO PHILON. 


1 1 XCII. AV. rx come back to you, Philon, . 
* full of a grateful Senſe of your 
Favours; for I reckon it a Happineſs that I 
addreſſed myſelf firſt to you. 

P. What Sort of an Introduction is this; 
or why do you reckon that ſuch a Happineſs! 2 

MH. Becauſe now I think I ren ſome 
Things of no ſmall Conſequence, which be- 
fore I knew nothing of. 

P. How much of this do you owe to mig? 

MH. The Whole certainly. 

P. Your Reckoning ſeems to be wrong. 

M. How comes it to paſs then, that I now 
-— capa what formerly I was quite ignorant 
of ? 

P. When one has to deal with a Perſon of 
good natural Senſe, Maths, the whole Secret 
of Teaching conſiſts in putting proper Que- 
ſtions to him. It often happens, that by our 
ſeeming to doubt of plain Things, we pro- 
voke him to defend the Truth he knows, and 
to diſcover the Conſequences of it, which for- 
merly he did not attend to: This is all 2 
poor Service I have done you. 

MA. We are more effectually inſtructeds, ol 
believe, by ſuch. pretended Doubting, than by 
dire& and ready Anſwers; as this emo! in- 
tereſts us more in the Enquiry. 8 1 

P. But it is not every one, I can aſſure 
you, who is capable of bens Wann in 
this Manner. 

AH. And yet I bevr em dome 40 the n- 
cient, * were of Opinion, that any 
N 1 . 85 putting ga 
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ſtions to him in a natural and dependent Or- — | 


der. 


4 P. "Yau thoſe Philoſophers, who ſuppoſed. 
AM that all the Knowledge we acquire here, |, Gal 


[ only Reminiſcence of what we underſtood in a 


former State: If ſo, ſome of us did not, it 


; ſeems, underſtand much then, and remember 
* leſs now. T 
e M. Nay, Philon, to leave joking, if E 
> might diſpute the Point with you, I think 1 


could ſhew this to be true on your own Prin- | 


? ciples. 
P. On my Principles? 


that any one muſt neceſſarily ſee the Truth, 
provided his Teacher, by proper and natural 


of the Point in Agitation between them. 


next Conference? 


the better of me in this Argument, not by 


how the Mon ſhould be carried along wich 


B 2 | | Belides, 


. 


MA. Yes: For ſince you allow that we are 


purely paſſive in perceiving the Agreement or 
Difference of our Ideas, after they are care- 


fully formed, and clearly ſeen ; it wlll follow 


Queſtions, can excite in his Mind juſt Ideas 


P. Is this the Subject, which, when we ; 
parted, you ſaid we were to talk upon in our 


M. 1 deſiſt then: But remember, you have | 


your Reaſons, but by your Authority NO 
to come to the Particulars concerning which 
I wanted to be informed: You ſaid, in deſcri- 
bing the Bodies in our Solar Syſtem, that the 
Moon rolled twelve or thirteen times about 
the Earth, while that was carried round the 
Sun in its annual Courſe. This Motion of 
the Secondary Planets round their Primaries I 
do not well underſtand: I cannot conceivs . 


as Earth, and roll about it at the ſame time. 5 
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1 . MAT HO: or, The 
The ſeventh Beſides, I would know ky the Moon fevolves 
Conference. about the Earth at ; and not rather about 
tee  Sun- ſeparately, as a Primary Planet. 
What Reaſon can be aſſigned, why Jupiters 
four Moons, and Saturn's five, do not imme- 
diately dire& their Courſe about the Sun, the 
common Center of the whole Syſtem; inſtead 
of regarding thoſe other Planets as the Cen- 
ters of their Motions? ' . | 


. * 
1 < 
3 - G 
+: 


P. You know, as Satellites, or Guards, they 
muſt be obliged to a conſtant perſonal Atten- 
_ . dance. „„ ü 


M. Pray, Philon, leave off jeſting, when 
we come to ſpeak of ſerious Matters. Vou 
promiſed likewiſe to ſhew me how the pow - 
erful Action of the Sun, through the whole 
Syſtem, does not diſturb the Motions of theſe 
P. Pardon me, Matho; I was not fo raſh 
neither to make ſuch a Promiſe, I did not 
.. refuſe to diſcourſe with you on any Subject 
you ſhould propoſe ; becauſe you ſaid, while 
we converſed familiarly, and without Reſerve, 
many Things offered to us, which otherwiſe. - 
would, not have occurred: But I dare not pre- 
tend to give you Satisfaction in thoſe Things, 
The compound Motion, of the Secondary Planets 
is one of the moſt intricate Points I know. 
and hardeſt to be conceived: Nor are the o- 
ther Things. you mention leſs, but rather 
J Rn at Sas” 
M. I am aware of the Difficulty of the 
fiſt Particular: But this whets my Curiolity- . 
F. To give you what Aſſiſtance I can then: 
With Reſpect to the Motion of the Secondary 
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globular Figure from the mutual Attraction 
between all their Parts; and that this Attrac- 
tion does not ceaſe af their Surfaces, but 


A = prevails through a certain ſpherical Space 
4 | round them, according to the Quantity of 

Matter each of them contains. Hence comes 
wth the relative upward and dnonward belonging 


0 every particular Planet in our Syſtem ; 
from which Relation this Attraction is called 
Gravitation; for Gravitation is only a rela- 
tive Term. And from this particular Attrac- 
tiom it is, that the Satellites roll round their 
Primary Planets, the ſame Way, and by the | 
_ fame Laws, as the Primary Planets do round 
the Sun: Therefore, where there are more 
Satellites than one, the Squares of their peri- 
odical Times, about the great Planet, are as 
the Cubes of their Diſtances from it; juſt as 
It is with Reſpect to the Times of the Prima- 
ry Planets about the Sun, and their De 
from him. | 


xaln. N. This 1 remember; and fe 
plain enough that their cireular 8 
cauſed oy a gravitating and projectile Force 
conſtantly acting upon them: This holds uni- 
verfally in all Bodies revolving about a Center 
in free Spaces. But then, how do you com- 
bine with this Motion that other, whereby 
they /are (carried along with their Primaries 
—_— the _ Or ah . dean of hel of their 
2 thi nets. ga jar 5 Sow, — 
ough their _ rger wi 
out any other Force imprefled? | To 
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ae Sand out 8 9 — 
of your on, That celeſtial Bodies have — 


The ſerent p. By no means. 
c can mak 


MA THO: or, The 


But, to help your 
Imagination in this Affair, ſuppoſe at firſt 


that the ſun is quite abſent, and that the Pri- 


mary remains as an immoveable central Body 
inſtead of the Sun. 


M. What then? 
P. In this Caſe the gravitating, and projec- 


tile Forces being impreſſed on the Satellite, 


you ſee it muſt revolve about its Primary (now 


ſtanding ſtill) juſt as the Primary itſelf revolved 


about the Sun before. 


M. The fame Way indeed, for there i is no 
Difference between thz two Caſes, 


P. Imagine then that the Primary is im- 


pelled ſtraight forward, together with its Sa- 


tellite ; a Force being impreſſed on both by 
ſome ſkilful and mighty Hand, always in parallel 


Directions; while in the Ae time the two 


former Forces (namely, the gravitating __ 
prejectile) act conſtantly on the Satellite, 


before this laſt Force was impreſſed: And 


conſider then what will be the Reſult. 
M. The Satellite is now urged by three 


Forces: This lat carries it forward in a paral- 


Jel Direction with its Primary; and by the 
b Hf it muſt ſtill roll round its Primary, I 
ſuppoſe, as if neither that nor itſelf were im- 
pelled forward. But there is ſomething here 
which I do not folly conceive. 

P. Leave particular Niceties till another 
Time, and endeavour at firſt only to get a 
general Notion of the Caſe. In the main it 
is as you ſay: For we may be ſure that no 
one of the three Forces impreſſed can be with - 
out its Effect, more than if they had been im- 
preſſed ſeparately on three different Bodies. 
Now, keeping theſe "Tp in your Mind, 


imagine 


C 2 
. : 4 „ 
" imagine the Sun to be brought back to his The ſeventh 
"Ip Pies” again; and then conſider what will Sn 
M. The Sun being replaced, Gravitation | 
towards kim muſt, begin 10 act on both. the 
c- Primary and Secondary; and the excurſory or 
te, projectile Force (by which, to wit, both were 
5 impelled ſtraight forward in parallel Pirecti- 
ed ons) was impreſſed on both before. Whence, 
bo fince they are, by: ſuppoſition, at a due Diſ- 
no [tance from the Sun; ſo. that neither his At- 
traction nor their excurſory Tendency can o- 
m- vercome the one the other; they muſt begin, 
ga- J think, to roll round him; while in the In- 
by terim the Satellite continues to perform its 
Hel leſſer Rotations about its Primary, as before. 
wo. P. You trace out the Conſequences very 
and diſtinctly; and from this you will be able to 
w form a Notion, how ſuch a complex Motion 
And of the Satellites is effected. 122 
3 M. I conceive it indeed in ſome Meaſure: 
bree But as there are four different Forces con- 
wral- ſtantly impreſſed here on the Satellite; tho” 
the .I eaſily apprehend how it ſhould; be attracted 
Y, I to two different Centers; vet I can hardly 
im- reconcile in my oun Mind the tuo different 
here projectile Forces impreſſed on it; one with 


reſpect to its revolving about its on Prima- 
M, and the other with reſpect to its revolving 
along with that about the Sun; which muſt 
ſo often interfere and oppoſe each other. 
Pray might we not ſuppoſe that the larger 
(Planet, While it moves on in its own Orbit, 
attracts the Satellite or leſſer Planet, ſo ſtrong- 
. as to carry it along without any other 
Force impreſſed upon it? 1 9 2 
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MATHO; or, The 


The ſeventh P. By no Means, I fay: We muſt nat 


make Suppoſitions con to the Reality f 
Things. apf we take cm — and l as 
an Example; we ſhall find, that. Sup, un in- 


eonſiſtent with the Nature 7 — oon's 

compound Motion: Nor is 1s * — ay Tor 
Pee hl free from the conftant Imp 

theſe 


the two different Proje ctile Forces) upon ber 


M. Then 1 ſee the Truth of what you 
dad, That the compound Motion of the 8a- 


tellites is _ to be conceived than wy 


thing 1 have hitherto] met with. But how 
does this conſtant- Impreſfion of two different 


Les Forces 4 from the Example of 


e Earth and Mom? | 
p. We obſerved before, if the Diſtance of 
the Earth from the Sun be 21060 of its own 


Semi- diameters, its Motion in its annual Or- 


bit. muſt be at the Rate of 1000 Miles in a 
Minute: And it is certain that the attractige 
Force of the Earth upon the Moon could  og- 
by. draw her a little more than 16 Peet in a 
Minute. Now when the oon is in her 1 

Quarter, that is, directly behind the Earth in 
its annual Orbit, ſhe is got left behind "the 
Earth, but moves with equal V elocity, or af. 
ter the Rate of 2000 Miles in a Mirlute 3 and 


yet could only 1 move in the fame Direction ſo 
mall a Space as 16 Feet by the Ns 


"Fore rce of her Pri rimary Planet, 
his is an Af aclbin8de Difference 
P. It is indeed; and though we Weste 
'fappoſe the Diſtance' of the Earth from he 
Sun lefs, and therefore its Velocity lefs; © 
Difference would Rill 'be enormöus 


7 0 7 
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by 1 


ur different Forces (and je M 
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advancing from this Point of her Orbit to ber Th N 


Conjunction with the Sun, ſhe is there as * 
forwerl with Reſpect to che annual Courſe of 
the Earth, as the Earth itſelf is. 
M. 1 underſtand ; for ſhe is now. got be- 
tween the Earth 24 the Sun. - 
P. Therefore, in about ſeven Days Time, 


| beſides moving at the Rate of 1000 Miles e- 


very Minute, ſhe hath gained upon the Earth 
nearly 240000 Miles, or the whole Semi- di- 


ameter of her own Orbit. 


M. It is ſo. | 

P. But this is the Effect of a different. pro- | 
jectile Force; in her own Orbit, to wit: For 
the Attraction of the Earth could not haye - 
brought her ſo far forward. This Attraction 
{as has been faid) could only have drawn her 


16 Feet in a Minute, and that towards the 


Center of the Earth: Whereas here (conſi- 
dering her Motion as parallel to the Earth's) 
ſhe hath moved about 22 Miles in a Minute, 
over and above the 1000. For 240000 Miles 


in 7 Days 9 Hours, comes much to =; 


M. Go on. This is plain. ? 
P. In moving on to t + fict Quarter ky 


the Conjunction, ſhe is now got directly be- 


fore the Earth in its annual Courſe, as about 
14 or 15 Days before ſhe: was behind it : 
Therefore ſhe has gained on the Earth ano- 


ther 240000 Mies. And in this Part of her 


Otbit ſhe moves on in the annual Courſe 1000 


Miles in a Minute IT, contrary to the | 
Earth's Attraction. | Poe” 


Kings ]?ĩx⸗ũ 54. 
P. In aſcending to her Oppoſition with 


the Stin, when the appears full, ſhe hath loſt. 


240000 Miles, with Reet es d che Ve 


. 


10 
Conference. 
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MAT HO: or, The 


The ſeventh of the Earth's Motion; or the Earth is as fs. 


advanced in the annual Courſe as ſhe : And 
in returning to the firſt Point again, that is to 
her laſt Quarter, ſhe hath loſt 240000 Miles 
more :. The Reaſon of which is eaſily ſeen. 
In all theſe Caſes, her rapid Motion in attend- 


ing the Earth, you find, is not in the leaſt 


affected by her Gravitation towards it. That 
does no more than balance her centrifugal 


Force i in her own Orbit. 


XCIV. M. You have now fully convinced 
me of the Neceſlity of impreſſing both theſs 
projectile Forces on the ſecondary Planet, ef- 


pecially the fr, with Reſpect to its Motion 


about the Sun, always in a parallel Direction 


to the Motion of its Primary; and at the 


ſame Time you have raiſed in me an Admira- 
tion of a Motion ſo complex, and ſuilfully 
enn by a conſtant Variation. 
P. Let me know what you underſtand by 
its being maintained by a conſtant Variation? 
M. 1 am afraid I ſhall not be able to ex- 
preſs clearly a Thing which in its own Na- 
ture is not eaſy to be conceivedt. 
P. It ſoinetimes ſo happens indeed: But in 


ck Caſes, Allowance is to be made, and the 


Words are ſuppoſed to e more than 
467 expreſss. 

M. While the Moon here moves in ber 
own Orbit round the Earth, a prodigious 
Force is conſtantly impreſſed upon her, which 
hath no Relation to her Motion in that Orbit, 
but to her moving in a parallel Direction with 


the rapid; Motion of that very Body, about 


Which ſhe muſt at the ſame Time revolye. 
en that this ae Motion to, and Paule 
a 


9 N 4 
i A. 


rn Qt: add. Th tt oeot4t ntl {A ood” bt ooo 


"ORR momma AA= oo A =» 
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bes Purilb- | | 11 


dical Motion round the ſame Body, ſhould be The fru 
made conſiſtent, appears to me wonderful a - 8 A : 
bove Expreſſion ; and requires a conſtant, and 
nicely a0 juſted Variation of this Parallel Im- 
preſſion." in every Point of her Orbit. 

P. Goon; 1 conceive what you ſay very 
eaſily. 
. As the Motion of the Earth i; is in a cir- 
cular Orbit, an Impreſſion of Force parallel 
to the Direction of ſuch a Motion nwſt be. 
changed, and therefore renewed every Mi- 
nute, as 'the Direction of the Motion itſelf is 
changed in every Point. When we look 
round, there is no AttraQion here, nor ſtated 
mechanical Law (ſuppoſing Attraction were 
mechanical) to ſuperſẽde this conſtant Impulſe 
in a different Direction For vou ſtiewed a- 
bundantly Ja now, that the attractive Power 
of the Earth oth not in the leaſt contribute to 
it. And this Parallel Impreffion itſelf is to ſup- 
ply the Place bf à projectile Force; as we 
fax . when it was firſt impreſſed on the Pr 

and Satelitꝭ before the attractive Force of 

e Sun e df poſed to act. 80 that wie 
Ampreſſion of this Force (as was faid)1 is to 

nu by a 4 and therefore ' renewed every Mi. 

1 8 * an immechanical Cauſe * ,——Beſides, , 


| While 


— * 3 here fumnſed, that the a Ave Poser 
of the Sufi may be the her 15 to act 705i the mn Po on _ 
the Moon, as always to bend her Motion into a Direction ; 


pa- 
rallel to the. Orbit of the E in a mechanical Manner, 
without a new Intervention of andy. Power; let it be waxy 


ed that if, in the Con junction, the Sun's Attractich ere thus. 
ſufficient. to bend the Moon's Motion,into a DireQtion el * 
to the Earth's. Orbit, (that i is, into a concentrical Ode) the 
Moon could never tarn up again towards the Earth's Orbit, or 
leave that Circle. And if the Sun's Force be not fufficient to 
give her Motion ſuch, a Bent in the Point of Con junction, it 
cannot be ſufficient when the Moon is 8 8 greater ä 


W : | MATHO:-or;, be 
WE The em while the Mow Moves regula round 


mference. 5 157 in he oP r Orbit; e 
0 WEAVE jerk "Hmerimes The 5s backs 
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conſtantly varied, . to the different 
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I's n, but the 10 be oe — 
xr own Orbit, is ſtill preſerved the ſame, 
not from ny:mechanical C: „, 5 
Rant Ai a of of che Be £5. her 
_ theſe 7 5 are always 1775 Preſſed, or renew. 
ts, SH & dhe Pigporti le the” vile" 
the « other (in their Ef 
e 1 —.— than if it were not impreſſed, 1 
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iſdom, in the Mo» 
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| Coſmotheoria: Prerilis; 1 
P. You; have expreſſed this complex p- 
.pearance, Mando, as clearly to my Apprehen- e 5 
on as the Nature of the Thing will allow. " 
In the Ciungum, the Moon's Motion in her 
.own Orbit canſpires with this parallel Impreſ- 
ſion, and adds to its Celerity ; in the - 
ion her menſtrual Motion is contrary to the 
other, and retards it; in all other Points of 
her Orbit they are oblique, leſs or more, and 
affect each dther accordingly. But whether 
you conceive that the parallel Jmpteſſimis made 
ſometimes ſtronger, fometimes weaker ;z or 
that both Forces ate ſtill kept up to the Tame 
Quantity; we muſt ſtill: have Recourſe to the 
immediate Power of the Deity, and give up 
all . by — — Wade 
| garalkl Impreſſion on tellite were — 2 | 
Lellantiy renewed in a different Direction 
carding to ibe eircular Orbit of the — 
theſe dwo could not keep together in one dy- 
tem: Or if the Moon's proper projectile Force 
Were not econſtantiy renewed after the Oppo- 
jan, ſhe! could vo longer roll abou — 
Earth. For in that Point the we 
r r wism! n og b 
M. And this conſtant. Miracte- beds EL 
3 where four or five Satellites revolve 
about the ſame primary Planet: So that the, 
Mind; which . can hardly ebnete = won 
derful Adjuſtnent of Forces in enple 
Syſtem of the Earth and Moon, is quite | 
—— — © tur "of thewo the; — A 
eowp ati ems Fupiter aturn;: | 
P. And what is {ll more wonderful, Mas 
tho, this conſtant renewing pf the paralle} ot 
preffion will nos de peculiar ko the: Sat, 
ö to it wich its Primar Kh 


The ſeverith if the Secondary Planet does not preciſely re- 
ole about the Center of its Primary, but 
together with the Primary rolls about a cer- 
tain Point between them; called their commbn 
Center of Gravity. In this Cafe; the tangen- 
tial or projectile Force of the larger Planets, 
which hitherto we have ſuppoſed to be owirig 
to one original Impulſe, given them at the 
Beginning of their Motions, will as much re- 
quire a conſtant Variation of Impreſſion, as 
that of the Srrondaries themfelves. 
10 : inen meme enen e 8 
XCV. M. Pray explain this Particular; 
for I am quite a Stranger to what you call the 
common Genter of Gravity of two Bodies. 
Pe. In Truth I am afraid leſt it ſhould fa- 
tigue your Imagination too much, which can- 
not. now be ſo briſk and ready as when we 
began: And this is no eafy Speculation to one 
Who has never heard of a Center of Gravity 
be fore | 8 eee enn 4 $644 ® 


- 


M. If I do not underſtand what you Gay I 
hall becno wiſer than if you had ſaid nok 
i 3603 ni met fling 
P. You muſt know then that the Center 
f Gravity of two Bodies (not to ſpeak of 
more) is ſuch a Point between them, about 
vrhich if both roll, their centrifugal 'Forces 
will be equal, or balance each other; ſo that 
neither can carry off the other by its ſtronger 
Tendency to recede from the Center of its 
Motion. And therefore this Point is ſo much 
farther diſtant from the Center of th leſſer 
Body, as the Quantity of Matter in the other 
is greater: or (which comes to the ſame 
Thing) it is ſo much nearer the Center of the 
ame en cuνο 23 G1 2017409 1 greener 


a Gebete Puerilis. 


greater Body, as the "Quantity of Matter 1 ==> 
the other is leſs. nferen 


M. Give me an Example of this! 5 9 10 
P. If the Quantity of Matter in the Earth 

be forty times more than that in the Moon, 

their common Center of Gravity will be forty 


times farther diſtant from the Center of the 
Moon, than from the Center of the Earth; 


that her larger Swing in moving round chis 


Point may make up what ſhe wants in Matter 


to balance the centrifugal Force of the Earth, 
and hinder her from being drawn away. For 
a fortieth Part of the Matter with forty times 


the Celerity, will be equal to forty times the 
Matter with once the Celerity. Therefore, if 
- we ſuppoſe the Diſtance between the Genters 
of the Earth and Moon divided into forty-one 
equal Parts, their common Genter of Gravi 


will be forty of thoſe Parts diſtant from the 


Center of the Moon, and only one of them 
diſtant from the Center of the Earth. 


M. I think I have a Notion of this from 


a F Sort of Balances I have ſeen; where a 


Weight half as great only as another, was yet 
a Counter-poiſe for that other, provided it 


were placed twice as far from the Point by 


which the Balance was ſuſpended; here, I 
conjecture, half the Weight with twice the 


Celerity, was equal to twice the Weight with 
once the Celerity, 


10 


P. You are very right T his is 4 500 Ex- 


. ample to give you a familiar Notion” of the 
Center of Gravity of two Bodies. 


M. But what do you mean by the Cover 


of Gravity of more ne "_ dag men 
| Bones that 7782 


* 7 > 
SAS}, 5520 4/4 * P. 
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216 We MATH: or, The 


The, frrenth+ P. In your Example you know if be -y® 
Bodies be ſuſpended by their common Center 
of Gravity, neither of them will over- balance 
the other, more than if they were both placed 
| in that P oint. 

M. Neither of them will. 

P. Suppoſe then tha Beam long enough, | 
and a third Body (equal, for Inſtance, to a tenth 
Part of the Weight of-both theſe Bodies taken 
together,) placed on the Beam at a Diſtance ve 

from — prod * 
M. What then? 
P. Then the Center of Gravity hanna 
this third Body and the former two, conſidered 
no as one Body, will be ten times more diſ- 
a unt . ae an a from their Center of Gras» 
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I. And this Paint laſt Taund will 8 
common Center of Gravity of all three? 7 

. And if I were to ſind ant the Gee 

"of Gravity between theſe three-and a fourth, I 
. ſhould ſuppoſe alt three ſuſpended, or placed at 
»their, common Center of Gravity, and proceed 
as before ; that is, as ol l were but two 

Bodies? 

. Jou Ravr it.. 13-45 

M. This ts both eaſy and pleafant.” — 
Fray let me r 2 Particular I have ofren 
: obſerved, 


e % obſerved, which I think has ſome Relation to 
P. 1 ſhall be glad to hear it. 


with a Stick, if the Stroke Was too near 


Sx # 


felt Pain, from the Stroke; but otherwiſe it 


was ealy and not painful tome. 
P. In this Caſe, Matbo, there is a Point in 
he Stick, or in any Thing with which yon 
ſtrike, called the Center o Fercuſſion. When 
the Stroke falls on that Point, it is ſmooth and 
eaſy to the Hand; for the Parts of the Stick 
Jon each Side balance each other, and the Thi | 


* 4 * 


W2gainſt which you ſtrike receiyes the who 


ear your Hand on this Side, or too near the 
= nd of le Wick ga the other” Tae Hand hears 


„ which occaſions Pain. 


* 


A. And whereabouts in the Stick may this 
Woint, or Center of Perayſjomlye? © © 
PB. About two thirds of the Lens; 
Frick from your Hand; or one this 
n the other, Knall. 
. Then this gives me ſome Idea of the 
enter of Percuſſion, © 


XCVI, But to return : Why do you ſup- 


Poſe that the Earth and Moon ſhould revol ve 
ut the 


han that the Moon ſhould reyolye af 
enter of the Farth, which revolyes about no 

Center but the Syn, the common Center of 

he Motion of all the primary Planets? | 


* 0 * 
* 7 * 


., When Thave Kren againſt any Thin 
Hand, or too near the End of the Stick, my 


Part of the Force, and is ſeverely Haken by 


25 


2% - 


Hand was ftrongly ſhaken ſome how, and 1 


orce of the Blow, But if the Stroke falls tao 


. 
The ſeventh P. The Earth and Moon, you know, mu- 
2 , tually attract each other; and if we ſuppoſe 


— — 


no other Action to intervene, which may Rin- = 
der the Earth to yield to the Moon's Attracti- 2 
on, it is impoſſible the Moon ſhould revolve BM * 
about the Earth at Reſt, without its being 8 
brought ſtill nearer and nearer to the Moon, | 
_ ®till at length they come clofe together 
M. I own I do not conceive this at all. * 
P. Imagine the Moon to roll about the 
Earth at reſt, (no other Action intervening) = 
and in that Caſe the mutual Attraction be. 
'tween them cannot bring the Moon nearer the 1 
Earth, becauſe ſhe has a centrifugal Force by 5 
her circular Motion, which hinders her from * 
yielding to the Earth's Attraction: But the N 
Earth having no ſuch centrifugal Force, as be.. 
ing ſuppoſed at Reſt, muſt yield to her attrac- a 
tive Power by little and little, till at length . 
they meet each other. e » 
M. Thus far I fee: Their Attraction 
would grow ſtronger and ſtronger, as th 9 
drew nearer, till at laſt they ruſhed towards WW , 
SEE > a | 
P. That would be the Conſequence ; But. ah 
if, to prevent that, the Earth ſhould have f 
projectile Force impreſſed upon it, in a con · :. 
trary Direction to the Moon's, and with a pro- ., 
per Celerity, (i. e. ſo that its Celerity might be 1 
"a fortieth Part of the Moon's,) then it will have 
an equal. centrifugal Tendeney, and their mu. 
tual Attraction will as little prevail upon it 1, 
as opon he Mos. i 
MM. The Matter now is intelligible. If two c 
unequal Bodies were tied together by a Rope r. 
| gps” and a Force only impreſſed on one o 


em (the greater ſuppoſe) ; That would "_ 
| 


— 
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mu dhe other after it: But if a Force were impreſ. The ſeventh 
mpoſe ſed on both, ſide-wiſe to the Tenſion of the © — 
y bin- String, and in contrary Directions, ſo that he TO 
tracti- velocity of the leſs were as much more than 


that of the greater, as the Quantity of Matter 
in it were leſs ; they mult both neceſſarily re- 
volve about ſuch a Point as made their centri- 


fugal Forces equal; that is, about their com- 


evolve 
being 
Moon, 


. mon Center of Gravity. | | 

zut the P. You enter very naturally into the 
ening) 6 Thought. | hes | 
jon be- M. Since the greater Body muſt always be 
aer the nearer the common Center of Gravity. This 
orce by brings to my Mind Tycho Brabe's Syſtem of 
er from the P lanets, where the Earth was ſuppoſed in 
But the — Center, with the Sun rolling about it: 
, as be. hich was like ſuppoſing a Mill - Stone rolling 
r attrac- | ATION. 1 4 "* | 

noth P. I am glad you remember ſo well that 

y Jeng | this obvious Reaſon eaſily ſhews the Abſurdity 
wrath of that ingenious Fiction. Hs 

* on N _ me in the preſent Caſe, Why do you 
towarb il creme? 5 1 e nt cs - 
2 >. Becauſe a ſtronger Action than their 
K : mutual Gravitation might hinder the Earth 
B from moving thus about their common Cen- 
ich 2 pro. of Gravity, and then the Moon muſt re- 
might bei M 3 the Earth as the Center of her 
will hae . . 
their mu- XCVII M. 3 3 
11 II. I conceive it: But then 
up c 8 do you ſhew that, if both of than desde 
. If two e a Earth as their common Center of 
by a Rope re N — r Planet muſt conſtantly 
Ja ne gy a Variation of Impulſe in a different 
ould drag _ irection, as well as the Satellitee 


the H. 


a0 Ma r fo or, The 


The ſerentb P. Vu know then both of them beine 2 
— bout a Point (their common Center of | Gra» 
NY>.vity) which revolves about. another Point 
(the. Center of the Sun:) In chis Caſe there- 
fore it is che Center of Gravity that deſcribes 
. 2. circular. Orbit about the Sun, and neither 
the Earth nor the Moon, which revolve im. 
_mediately about it Now, tho? their Cen- 
ter of Gravity were at Reſt, both the Earth 
and Moon myſt receive a projectile Impulſe in 
contrary Directions, and with different Vels- 
-Gtzes,: (as forty and one, to-wit,} about this 
Point; juſt as it was in your Example of the 
two Bacher tied together with the Rope or 
String: For if one of them only received an 
Imp: about i it, and the other not; that o- 
ther, wanting centrifugal Force to reſiſt their 
mutual 2 would be — the 
M. 1 Freire it mud be'fo. 9 
P. This would be the Caſe if their com- 
mon Center of Gravity were at reſt, and the 
Sun abſent. But that 2518 Paint, about which 
they roll, may be carried in a circular Orbit 
round the Sun; both of them muſt alſo. receive 
an Impreſſion, always parallel to the cireulac 
. Motion of this Point, juſt as the Moon, in the 
former Suppoſition, was to receive: an Impref. 
on always parallel to the cireular Motion of 
the Earth. 
M. I begin to penetrate a little k into the 
Ae 25 | 
P. I-fay the/Earth now, as well as thi + 
| \Mqon,muſtreceivean Impreſſion alway 4 3% 
tel to the circular Motion of this Point: iF 
In the former Caſe the Earth's Attraction was 
not cnough. ta np along with * 
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ſelf add the Sun; without ſuch an Ienyeodic Nee. 

on; the Effect of that Attraction being but — 

1 about 16 Feet in a Minute; fo in this Caſe the 
Moon's Attraction would be leſs able to carry 

the Earth along, were not an Impreſſion | 

made on it likewiſe ; the Effect of her Fofce = 

bein but a 40th Part of 26 Feet in à Minute. I 

It is plain the Earth muſt receive an 
Im refon as well as the Moon 
Then the Direction of this Impreſũ 


4 
wſt always be changed, and the Impreſſion 
elf therefore renewed, becauſe the DireQion'- 
the enoving Point, to which it muſt ſtill b 
arallel; is always changed; ſinee it deſcribes' 
circular Orbit round the Sun. For as, in 6 
e former Caſe, the Impreſſion made on the "I 
Loon was ſtill to be parallel to the Earth's 
fircular Motion, and therefore ſtilł to be re- 
zewed; fo in this Caſe, the Impreſſion made 
dn the Earth is ſtill: to be parallel to the cireu- 

Motion of their Canter of We s and 

erefore ſtill to be renewed: 

M. You have now gone through thowhote 

rgument,. Philm, Step: by Step, {6 dleatly, 

at I perceive. the Neceſliy-of the the Reaſ6tis 585 1 

ong; and it is as you ſaid; This males the 
Vallile Force of the primary Planets, which 
5 therwiſe would be ow-ing to one original A 
alſe given them at the Beginning of their 

Notation round the Sun, as much to require a 
ynſtant Variation of Impreſſion; as theſe of 
e Sccondaries themſelves. You raiſed — * 4 
Wdmiration before, when in our 
Wonferences you ſhewed me by what wonder- 

i Means a primary Planet revolves dbout-the 
Won : But now when I conſider Wut conftant©! = 


l ttention, and manifold Impreſſions it requires 


e eee « 
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22 MATH O: or, The 
The ſerenth to make a ſecondary Planet revolve about a Cen- 
ix, or muſt revolve about another 

Center; Words lend but a feeble Aid to re- 

- preſent my Aſtoniſhment, A ſimple circular 
Motion requires a conſtant Change of Direc- 
tion, and therefore a conſtantly renewed Im- 
pulſe : But when one circular Motion is blend- 
ed with another, and both are wrought into 
one (if I may ſo ſay) in the ſame Body, with- 

out Diſorder or Confuſion; and when this 
amazing Compoſition is multiplied with the 
Number of Satellites in the ſame Syſtem; the 
Heart of Man cannot ſufficiently admire the 
1 Wiſdom of the Creator in contriving, nor his 
Power and Goodneſs in the conſtant Execution 
of ſuch a wonderful Work!!! 
P. Hence, Maths, it ; vb more and mor 
evident, how little Satisfaction there is in Phi- 
loſophy, if we exclude the immediate Action 
of the Deity. The Knowledge of the Laws 
of Nature is only the Knowledge of the Laws 
by which the Creator acts in preſerving the 
Univerſe. We attempt an impoſſible Thing 
when we endeavour to explain theſe Motions 
without his immediate Action. And even 
They paſs over the Conſideration of many Par- 
ticulars, who acknowledge the immediate 
Hand of the Almzghty in conſtantly renewing Ml 
the centripetal Impulſe ; but imagine that the 
projectile Force once impreſſed on the Planets - 
hath remained unvaried ſince the Creation of 
the World, without the farther Interpoſition 
of the Deity. 5 3 


| XCVIII. M. 1 think I now underſtand 
ſomething more of the compound Motion of 
e "mf 


— 


— — 


Cen- 
other 
o re- 
cular. 
IreC- 
Im- 
lend-" 
into 
with⸗ 


Pe underſtood : And likewiſe from what you © 
id in the Beginning of our Diſcourſe, I fancy 
can gueſs at the Reaſon why the Action of 

Hie Sun, tho? predominant over the whole pla- 
Wetary Syſtem, does not diſturb, or confuſe, 
ee Motion of the ſecondary Planets, i in theſe. 
1 7200 Syſtems of Saturn, Jupiter, and our 
ar. 

P. What is the Reaſon you would aſſign, 


5 this hy this does not happen? 

h the 72 You obſerved then, from what we had 
1; the id before, That the Attraction of the great, 
re * gadies in our Syſtem does not immediate 7. 
1or his 


aſe at their Surfaces, but prevails through a, 
rtain ſpherical Space round them, according, 
che Quantity of Matter each of them con- 
ins; which occaſions the relative downward. 
nd upward we haveſo often ſpoke of, peculiar, 
every great Body in the Syſtem. Hence I. 
ppoſe, if a Body were N any of theſe 


cution * 


| more 

in Phi- 
Action 
Laws 


e Laus rticular Spheres, it would fall to that Planet 

ng the ithin whoſe Attraction it were thus placed, 
Thing d not to the Sun, or any other Planet. And 

{otions chis account the Action of the Sun does not 


1d even parate the Bodies in any of the leſſer Syſtems; . 


ny Par- cauſe the Satellites are within the prevalent 
nediate Lacton of the primary Planets about which 
newing ey roll. | 
that the B. You go on here at a great rate, Maths, 


Planets : 
ation of 
poſition 


thout any Aſſiſtance. 

M. The Subject appears natural and eaſy, 

m what we have ſaid before. 

P. But how could you ſatisfy another Per- 

. that the Force, whereby a Satellite is re- 

derſtand ned in its Orbit about the ARIA (Plants: 

otion of ints to that Planet? 1 
at | 


at leaſt I * how difficult ſuch a Motion is to The Thy froth 


MATH O': of, de 


The feretith. M. The ſame way that I could atis y fich 
dat the Force, whereby tlie Primary Planets 
themſelves are retained in their Orbits about 
_ Sun, points to the Cetiter of the Sun, .I 
plaitily an | Impoſſibility, that any Body 
fr d mode in Achtel Orbit about a Center 
in a free Spice, unleſs it were conſtantly urged! 
by a Force pointing to that Center, com- 
pounded. with a projectile Tendeney, or 4 
Tendency to recede from that Center in every 
Point of its Orbit. This muſt hold as muc a FF 
with reſpe& to one Center as another; as much 
with 2 to the Centers of the Primary W* 
Planets about which their Satellites revolve, as i 
with reſpe& to the Center of the Sun about WF 
which the Primary Planets revolve. You al- 
ledged indeed, as a Proof of this, | that where r 
there are more Satellites than one in the ſame 
Syſtem, the Squares of their periodical Times * 
round the Ptimary, and the Cubes of - their 
Diſtances from it, are in the ſanie Proportion; : 
which is the Law that obtaihs with reſpect to 
the Motions of the Primary Planets themſelves MW 
about the Sun: But whatever Strength there 
may be in that. Argument, it depends on you, 
to make me underſtand ĩt. Though even with. 
out that, the Caſe ſeems to be plain to Reaſon Wi 
and common Senſe. For tell me, does not the 
centrifugal Force, ariſing from. the Wan 
tion, balance the centripetal ? 

P. Certainly. = 
M. If then the circular Metin were pt : 
or if the Satellite had no centrifugal Foree, 
what would be the Effect of the centripetal? 
Would it not draw down the Satellite to the 
Center of the Primary? rin eck of what 
Colter i is it a centripetal Force? F 


Co ſmotheoria e 


enough. 
M. And on this Principle it is, 1 ſuppoſa, 
hat you faid before, the Moon would be 
drawn down in a Minute ſome more than ſix- 
feen Feet, towards the Center of the Earth? 
i. It is: And: on the ſame Principle too 
athematicians ſhew, in what Time any of 
he Satellites would fall to the Center of its 
primary; or in what Time the dams wart 
all to the Center of the un. 
A. There muſt be ſomething e un · 
er this Queſtion, ſince it is ſo plain; other- 
iſe you had not made a Queſtion of it; and I 
buſt endeavour to be upon my guard. 
P. Tell me next, How are theſe particular 
pheres of Attraction of the Planets op arated 
tom the general Attraction of the Shs; which 
btains over the whole Planetary Syſtem? 
M. As the Attraction of any Planet * 
arth, for Inſtance) draws a Body towards its 
enter, and the Attraction of the Sun draws 2 
ody towards his Center; there mult. be a 
mit between them, where the contrary At- 
actions are equal, and where, if a Body were 
aced, it ſhould have a Tendency to neither. 
om the Earth on the one Side, or the Sun 
che other, to this Limit is upward : 'And 
„ ntrarily, from this Limit to either is |down- 
4. Gravity therefore (as you obſerv'd) is 
ee, and no way eſſential to Matter; 
> a Body placed at this Limit would grabs 
e to neither Center. 
2. Lou are certainly in the right, Maths: 
Pr as the Earth attracts a Body at its Surface 
dre ſtrongly than the Sun attracts it; and as 
W Sun attracts a Body at his Surface more 
FOL; ti - C ſtrongly 
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P. You prove this Matter: convincingly Tha ore — 


=_ MATH O: or, The 
The ſeventh ſtrongly than the Earth does; and ſince the 
Conference. Force of both Attractions decreaſes in a cer- 
tain Proportion, as the Diſtance from the Sun 
or Earth increaſes; it muſt be, that in ſome 
certain Point between them their Attractive 
Forces ſhuuld be equal. | 
M. This is what I meant: and therefore if 
a Satellite keeps within this Limit, it muſt re- 
volve about its Primary, within the Sphere of 
whoſe Attraction it is. Hence likewiſe I ſup- 
poſe, the greater the Sun's Diſtanee is from 
the Earth, or any other Primary Planet; that 
is, the larger the Solar Syſtem is ſuppoſed to 
be; the larger the Sphere of Attraction of the 
Earth or any other Planet, muſt be of conſe - 
quence; or, the farther this Limit between the 
Sun and it will be removed from any other 
Body in the Syſtem . 1 


XCIX. P. It is very natural, Matho, for 
you to imagine ſo; but in Reality the thing u 
directly contrary to what you ſuppoſe. Y 
M. Pray ſhew me my Miſtake in this Par- 
ticular. 8 1 
P. I muſt firſt tell you that the Force oi 
Attraction decreaſes in receding from th 
Center of the Sun (or of any other attractin 
Body) as the Squares of the Diſtances from 
that Center increaſe ; and contrarily. | 
M. Explain this by an Example. 
P. The Sun at twice the Diſtance attral 
a Body but with a fourth Part of the Force, 
would do at once the Diſtance ; and at thrici 
the Diſtance, but with a ninth Part of uM 
Force. | 3 
M. I underſtand; and at four times the Dil 
| Nance, but with a ſixteenth Part of the Force 
And ſo on, 
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Ceſmotheoria Pueriisas © 


P. It is ſo: And when the Diſtance is lef- — 

A Cer- ſened; at half the Diſtance he attracts four C 

de Sun limes more ſtrongly, at a, third Part we 

ſome 4 Diſtance, nine times more ſtrongly, So. 

ractive M. This is a Conſequence of the laſt Gaſe. 
F. Since then the Attraction decreaſes, - as 

fore if e Squares of the Diſtance increaſe; and in- 

\uſt re- reaſes as the Squares of the Diſtances de- 

here of eaſe; both Caſes are thus briefly expreſſed. 

e I ſup- 5 attractive Force is invetſaꝶ as. the Squares of 

s from = Diſtances from the attracting Body. 

t ; that M. This is ſhort indeed, and lan too, 

zoſed to 2 hen one, conſiders the Examples — 

a of the P. Thus the Attraction decreaſes, as the 

f conſe · Fes of the Sun from the Earth, is increaſ- 


een the 9 4 Let us conſider next how it will be in- 
ay other 8 eaſed, notwithſtanding the gun always ap- 
05 ars of the ſame Magnitude whatever his Di- 
ancel be; For as the Attraction grows leſs, 


atho, for the one Reſpect, it 0e er in the 
> thing i her. 
5. = 1. Pray ſhew me how that is? 8 
this Par. P. if che Sun were at twice the Diſtance, 
_ Diameter muſt be twice as big that it 
Force ei appear but equally large to us: As a Pale 
from the Ter, that it may appear to the Eye at 
attractini ice the Diſtance as high as another at once 
ices fro Diſtance, muſt in reality be twice as long. | 
= LM. It muſt be fo according to common 
 _-_ - Mine, and by an eaſy rene 70 Au- | 
ce attract in pts of Eutlid: N 1911785 
e Force, . Therefore 21 twice the Diltange ance,. „ the 
id at üg Diſk, or Surface, moſt in reality be fe. 
art of "es as large, as at once the e that 
may appear to the Eye but y; big. -. 
nes the Dil M. This I think 1 likewiſe 3 5 For 
the Forer 


. whoſe ien two. Feet, is, Four 
SY” times 
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Fn mos as large as another whoſe Side 1 but 
— ne OOt. 4 391164 $43 ; 105 
P. Right. Hence dhe Sun at rote the Dl 
ſtance; muſt have eight times the Q Quantity of 
Matter in him, to appear equally large to but 
Eye, he would need at but once the Biſtance: 
For a Cube whofe Side is two Feet, ors 
Sphere whoſe Diameter is two Feet, is 
Times as big as another won qe ar Dias 1 
meter is but dne FO. 107 Hl 
M. It 1 is 0 indeed 8994 ie N ator dC 7 N 
- P! And by che ſame Sort of ene 1 
ing on with the Steps accurately, you will find 
that the Sun at thrice the Diſtance muſt have 
Seven times the Quantity of Matter in 
him, to appear of an equal Diameter to the 8 
Eye, that he Would require at once the DE 
ſtance. And at four times the Diſtanee; hs E 1 
muft have ixtyFoar- fires" the Quatitity of = 
Matter in him: And oo ,jẽ | 900 2117» 
M. J ſee already that theſe are but Repeti: 
tions of the kr Arguthent, on the Sh 856 
tien ef different! Diſten ces of the Sun. 2 
/| P:''That' is to ſay then, me \ Quatitity 6% 
Natter M the Sun muſt be us the . — of The 
Diſtaees we ſuppoſe him to be at from us. 
M. Becauſe his Diameter is increaſed wii 
his Diſtanee; and Ins Matter with the Cubes 
of bis Diameter. n 1e W 
: . Night. uno Oed re dre a 9 dil 
M. What 1 ou infer from alt Wee = 
P. At thice the Diſtanèe dhe Sun vil e 4 | | 
trac our times leſs upon the account of til 1 
double Diſtance; biit' chen he will attrö 
eight times more upon the accbunt of b 'F * 
oduple Matter: That is, in effect, he will at ; 
| ny Fwioe ha; + as at ones the Diſtance 
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\ 'Goſmatheoria Perilis, 
M Vou will ;leayg me behind, if you go 
on ſo faſt with yoyr Argument. 


y of . Take it thus chen. An equal Sun t 


29 


The ſeventh 
Conference. 


but twice the Diſtance would attract but with a 
ee e Part of the Strength of our Sun-at half 
Jer be Diſtance, being jeg! as any from us: 
8 e v4 . he may aþpeer of a8 Bigneſs to 

Dia- is gur , ye eig 5. times 
bs ne Quantity: « Matter in him z and on that 


. count muſt attract eight times more than 


LY . 


hi fe 1 

ſt haye | 1 
de D | 9 
nee, he 
iriey or 


1 2 


. I underſtand; it now;; Hig 2 lel⸗ 


is, fourth Part: That is, he Will attract 
wice as forcibly: as at once the ance. 


ens. his Attraction, hut his (Quantity; 955 Mat- 
Er (growing faſter Face e Diſtance), increa- 
; it mare than it is lefſened. ... HT 
P. It is ſo; And by the Ae Argument 
epeated, you will perceive that, at thrice the 
Z tes will Ng ea 28 ſtrongln; 

tl. at zimes the ance, four times as 
Nee e as Shea we rale ee RE 


tk b 2! + 1 11 +443 n 
_— Ie will indeed f Pi. , wn: art” 
* of e P. All this is thus compriſed. in fen Works 
us. ce the Attraction of the Sun decreaſes in- 
led wn clely as the Squares of his Diſtance, but in- 
ages directiy as the Cubes; of his Diſtances 


> will attr 
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lately ſpeaking dir will bg inarcaſed as his 
.- diſtange di . 0 hug ifichis ; Diſtange be 
00 Seam amopors of the Farth from us, 
1 the Earth twieeſas foreibly a8 
it were but 10000 Semi- diameters: And if 
be 30000 Semi: eee chriee as farci- 


ill at Bj #1; Tons 11 1 . 101 502 en. * 
Ditch Cc. You have Even ime g god, deal 


ig ay this de, a ſort Time 2: And , 
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The ferevth from this I ſee, the Attraction of the Earth 
2. remaining oy the ſame, whatever the Sund 
Diſtance be; the farther we ſuppoſe the Sun 
removed from the Earth, the nearer this Li. 
mit of equal Attraktion will ap = to the 
Earth; and the leſs we fop) e his Diſtance 
'from us, the farther that 122 will recede 
from it: The contrary of which F ſhouſd hay 
inferred, had 1 been left to myſelf.” J 
P. You may like wiſe be falitfied: of ths 3D 
From another Conſideration :'For the greater 
the Sun's Diſtance from the Earth is, the lar. WF 
ger its annual Orbit muſt be, as having a lar- Wn: 
ger Radius; and the larger the Circle id E 
Which is run over by the Earth in the lame 8 | 
Time, the greater the Earth's «centrifugal E 

Force muſt be: The centrifugal Force in this 

Caſe increaſing directly with the Radius, 0 1 
Diſtance of the revolving * . 

M. 1 ſee it plainly: And the ener = 
Tante Ct l Force is, the ſtronger the 

Sun's Attraction upon it muſt be, to Keep ! 1 

from flying off; and the ſtronger the Sun 
attractive Force is, the nearer the Point 
where the Earth's Force and his would bal. 

Jance each other, muſt approach to the Earth 
So that 1 am ſaiisfied now upon a double 4 
count that this is ſo. But! pray might not t 
Limit de determined, aecording tò any pariꝭ 

<ular Diſtance the Sun were ſuppoſed to de 1 bt 
mow the Earth? 1 5 3 = 
P. It might with no great iffieu ot 
N . Then I think it would be dey. 5 
ble to aſſign that Boundary, nd which over 
Moon could not roll. We ſhould thus ſes 
upon the Suppoſition of any particular Di. 
re as _ _ were tied: in! 01 
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Cofmatheeria Puerilis. 3. 
e Earth if there were room for another Satellite to re- The ſeventh 
e Sun's volve without her. I ſhould even think that O. 2 — 
the Sun aſſigning this Boundary might be of uſe to 
this il ele to determine the Sun's real Diſtance 
to the from us; in Caſe, on the common Suppoſi- 
Diſtance eion, it were found to be ſo near the Moon's 
- recede Orbit, that the Sun could not be farther re- 
1 babe moved from us, without this Limits encroach- 


Wing on the Space in which the Moon were to 
. of chi 3 evolve. 

greater . Here we aſl proceed by degrees, Ma- 
the jar : for though what we have hitherto ſaid 
1g a lat. eems plain to you and me, yet it will not be 
ircle is, gc aſily allowed that the Moon's Motion would 
che ant ee diſturbed, though the Limit of equal Aitrac- 
nrrifugl ien between the Sun and Earth fell within 
be in ibis Wer Orbit. | 
dius, 0 E 1 M. Would the 1 revolve as a Satellite 
bout the Earth, if ſhe were more attracted 
e 2 dy the Sun than by the Earth, in the interior 
ger the Part of her Orbit? 
5 keep i FJ. This Particular of diſturbing the Moti- 
he Sun? en of the Moon is explained in a different 
e Point anner. There is an Axiom, or Propoſition | in 
ould bal. biloſophy, which ſhews, we are told, that 
he Earth he Moon's Courſe might be preſerved regular 
ouble- ac about the Earth, though ſhe were a thouſand 
t net 8808 ime . my attracted towards the Sun than to 
he Eart 


ny parti. 
[to be 1 . A thouſand Times! Pray what is the 


ropoſition? 


19. * $5 It is this; If Forces in parallel Dive@ions 
s. i 3 equally on all 4 Bodies of any Syſtem, their 
hich ol 2 MAotions cannot thereby be ee rs 

thus ſee, G4: -- | 


4 » 
} 2 
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See the Hiſtory of the W Learne OGober 
— 2 Pag. 26 . we ned for 1 


The fee M. I remember you mentioned ſomething 
—— , like this Axiom before, when you ſhewed me 
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the Difference between abſolute ind relat 
Motion; and then I thought I ſaw in what 
Senſe it was true: But as it is applied here [ 
do not fee the Force of it, and think it i 
ſtrained too far. 3 

P. How did you underftand it then? 11180 

M. I ſuppoſe the Axiom was to be fo un 
derſtood, that the parallel Forces impreſſed on 
the ſeveral Bodies of the Syſtem were not to 
defirby the particular Forces, whereby thoſe 
Bodies inoved relatively among themſelves; al 
Or, that all the Bodies of the Syſtem yielded 
equally to, and were equ any chrried aleng ( 
the — Space ſuppoſe) by the parallel WK. 
Forces. And on theſe * wat, Senſe 
of the Axiom feems plain and obvious: But 
in the pre Gafe, where the Furth and 
Mons revolve about the Sun as 4 Gefiter,. tit 
Circumſtances are very different: therefoꝶ 
the Axiom ſeeins leſs Kio ers rg The Sun in 
the Conjunctien of the Moon altracts her one 
Way, and the Earth (which doth not yield 
xo the Sun's Force, fo ds to draw nearer him) al 
#Grats her the other: And in this Cafe, if Wl 
the ufs Force in drawing dre Moon down WM 
d wards himſelf were a thouſand. times greakt- 
er than the Earth's in drawing Ir the con. 
wary Way or if the t were but barely 
equal to the laſt; then the Axiom inſtead of 
#rewing that the relative Motions ef the Sy- 
fern could not thereby be diſturbed, —_ 
me to \fſhew that the __ ie mould be 
quite diſſolved, | 


UW. P. But tere you leave a 
P 


pal e "whicts 4 ok (That, 5 Ham * r 
| 1 meld with. abs Moon — 
A. That Condition, as 4 take it, does not | 
ſhew the thing intended. For the Earth's 
centrifugal Forge hinders, i it frem drawing 
eater the Hun, gr being carr along With 
Wis AnraGion,. how. great ſae vert it may he 
= e b ba; Nu ma Moon Feen 
to: her unction, ee cp orge in 
] her. own Orbit rather conſpixes with the ſupe- 
8 rior Force: of the Sun, And tho? we ſhould 
ſpppoſe that the Inpngſim we ſpoke pf, hefnre 
FH eb, ie ſtill ade on the Moon paxallel 60 
1 1 x be Earthes .cizeular Motion) hindered. her 
xl BW. om dcfcending/t6:thejSun 4.1965 it could. ne- 
er aft her in xiſing after her, Conjun din 
ugh the oppoſite Part of * Otbn; Lage 
is Impreſſion would carry hęr in a ngen - 
* ical, Circle to the Eartb's· Orbit, n be , 
8 | the ee be ay. O che ſaur Force 
| ee Which act conſtantly upon ber, 
0 raliſt. her iriſing After ; the Gonjungion ; 
1 che, Son's attractive. Force, the Force — 
„ed always Parallel ache Earth's * 
| I md her gentrifugal Force.incher own Or 
\ RW coce we haze ngthing left o make, . 
by $ aunt towards the Karth's Se buxrathe 
Y nee of che Barth, itſelf,. At is 
3 oth ay nts np the, ty liess and 
5 8 turning up Again N As dome che pre- 
E Aitkact n 0 of the Earth is \necefiary;.: 45 
4 zrwile ſhe would move from her Qonjunc- 
Wi fon: 1 Eun): bat fer- 
ard in a feparate- Orbit ABer smn: ingur- 
9 — jg the Sug, and hens: . the Farth, 
bich cult ſeparate her from: ne 
; Ee 831A Sntallite- 1522] wut den FOOTY 
= 0 5 * £ > 
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2 deres p. Have you done? e 2 lg 
* — M. I may . A pen py pr have pole f 00 intel. 


from him: And this riſing tö a Sie eater. B. 1 
ſtanee is not relative but abſdlute. For Reh 


it meg de a falſe Explication of the Axiom, tl 


' ave at once ed on the ſame Body in cbm 


very eaſily thus. 1 be Farttr 10 Na 


MATHO: or, The 


gibly as I could wiſh; but what I mean j 
ort is this. The Orbit of the Earth is eve. 
*ry where equally diſtant from the Sun; there. 
fore the Earth never yields to the Sun? 2 
traction? For as its Gravitation would c 
-it' down to the Sun, and its projectile 
would carry it to a greater Diſtance from bin, 
by a Compoſition of both Forces it keeps ſtill bp: 
at an equal Diſtance from him. But the 
Moon ſometimes deſcends nearer the Suri, 
and after that aſcends to a- greater Diſtance 


the Diſtance between two Bodies is changed, - 
one of the two at leaſt; muſt have a rc, an 
abſolute Motion; and it will not be ſaid, I be. 
neve, that this -real Motion belongs to the 
Sun. Now. when the Moon moves abſolute · 
ly to à greater Diſtance from the Suh, it 
: muſt be dy moving _— the whöle Foie F 
of his ſtronger Attraction, by Means ef the il 
- weaker Force of the Earth; which appeats Wl 
to me really impoſſible. And if chis be i, 


P ws by BS fn bd 9D 


»which' makes it contradi&t''a plain and fell. 
evident Truth, viz; hen tiub renequal” "Forth 


Dienen, it mißt yield Ys The fironger; "and wi 
i the weaker 17 J I" de 

P. I both underſtand bst yu aid defors 
- and Wüsfiyh Thy now,” very wel; not do] 
ſee ut preſent ae can be replerd. 6 at bis 
M. It Pl to me Ake wise, ebe nh 
*may <omm640/the"Sohulivn of this Diffeult 


" he 
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Coſmotheoria Puerilis. _ 
ſtill mn the ſame Point of its Orbit, hindered The ſerenth 
by ſome Power or other from yielding to the I 
attractive Force of the Sun, while the Moon | 
performed her menſtrual Courſe about it: And 
if the Attraction of the Sun were ſtronger 
chan that of the Earth, ſhe muſt yield to that 
WT prevalent Force, and be carried off from the 
Earth. Now when the Earth has its projec- 
tile Force impreſſed upon it, no new Force is 
= impreſſed upon the Moon, except that in a 
e parallel Direction always to the Orbit of the 
1, Earth : And this, as has been obſerved, could 
rever help to carry her upward from the Con- 
- onction; but would rather bend her Courſe 

Ws concentrical to the Earth's. | [57-34 


_ CI. P. YourReaſoning becomes clear and. 
- intelligible, Maths, by arguing thus from the 
point of the Moon's Gonjunction: But if the 
Limit of equal Attraction between the Earth 
and Sun lay within the Moons Orbit, it ſeems 
no leſs true that ſne would be drawn out of 
ver Courſe from any Point in the interior half 
of her Orbit. „ 
„M. Pray make me underſtand how this 
dom, could be. e e 
Pi. If this Limit were at the Diſtance of 40 
Semi- diameters of the Earth (ex. gr.) from its 
Center, that is, 20 Semi- diameters within the 
Orbit of the Moon; imagine a Semi-eircle, 
We concentrical to the interior half of her Orbit, 
We deſcribed through this Point. And ſince the 
Attraction of the Sun is nearly as great at the 
WW Earth's Orbit, as at the Point of the Moon's 
Conjunction, this Semi- circle will ſhew every 
W where the Limit of equal Attraction between 
me Sun and Earth; and therefore it ſnews 


3 


Tue febenth that the Moon is within the ſtronger A tei adi 
= rage on of the Sun e the rn +. 
of 'Her Orbit. 

M. It is very plain. 1 — 
mit of equal Attraction confined to!orwe Pint; 
namely, ina Line reaching from the Center 
of the Earth to the Center of the Sun: But 
this Semi- eircle ſhews me the whole Bdunds 
ofthe Sphere of the Earth's Attraction, wich 
xefpe& to the Sun. For if the Semi circle 
were turned round on its Radius which paſſes Wil 
through the Oenter of the Harth, it Would 
forin an Hemiſphere vlrcumſeribing the-Furth's - 
Atträction, and i Nee Sum's ſut 2 


eres 


- Force. et — 
P. This ſeems to me a natural Conception 2: Fi 
of ide Gale. 4 | | 4 4 x 


M. If then we have |reufonied, rightly hi 
Ueidoj this Condition, I think, dught id be 
added to the Aaiom above; vi. Not onythadt 
the parallul Forces act etually 6 on all the HD. 
dies of the Syſtem; but that the whole 8y ſtem 
yield to theſe Forces, or be "equally carrtel 
along by them. Otherwiſe we-ſhoaldifo e 
Plain rh Propoſition; as to make it eonttadict Wl 
the ſelf-evident Truth I mentioned jaſt ao.. 

MM. Theſe are the Conditions.onwhich'you 
faidehe Senſe of the Axiom was: plain and ob- 
wious: . Now it would much cofiduce toi the 
clearing up of this whole Affair, if you chu 
ew by plain Fxamples that the Alem holds 
on the e nen and cannot hold without 


them. BIT 
M. Let me wake: a little Time oe 
. "Eoncomnidrs. 7. 30 
EE: . . your ou Time,— e 
* 


* 


' Coſumtbeofiu Piæ rilis. * 

M. Det us firſt ſuppoſe that two Bodies The u 
ere carried along in a free ſpare, with equal COo, 
celerity, and in the ſame Direction, by che 3 
parallel Forces. They would: ien be felative- 
iy at reſt, or they vuld not change Diſtance 
Vith reſpect eto each other: And in this case 
it is eafy to ſee chateau ſmalb Forte might make 1 
mem approach to, or recede from one another. 
et them be ten Feet afonder, and carried 
owa at 'the rate of ten Fertin a Minute:; an 
eccthe %%, or graate of the two, attract ihat 
hich is before it, àt the rate of one Foat inm 
' MD inute. Ichoſe theſe ! ſmall Numbers and 
ayantities, that the Imapination may notibe 
» perplexed with Diſtances | and Forves :almbft 
Wnacompreherifible, - ro lot 
P. You: do right to make the :Suppoſition 
— imple: as poſlible::; That is aheiraadieſt way 
o come at the Truth. Aiden 
M. in theſe Circumſtancts che imoo Bodies 
would come togerlier imten Minutes, after the 
17 and las had moved an hundred Feet, 
ad the andermoſt ninety: For here in every 
Minute the Motion of the ur Bays 
done Foot by the Attraction of the apper'y _ 
hd in effecteit is the upper Bady which ap- 
roaches the her, or runs over the wholefre- 
ative Diſtance between them: Or it is the- 
=: Body that defcends with the parallel Force 
n this Caſe, and not the ander- oay that mounts 
gainſt it. That I take to be an abſolute Im- 
oſſibility. But now if we ſhould ſuppoſe the 
öpper Body to be detained in any Manner, or 
riadered from being carried along by this pa- 
alle! Impreſſion, while the leer and lover Bauy 

Tv crc left to follow its Impulſe; this laſt would 
then be carried down from the other at the 


5.5 ſeventh rate of nine Feet in a Minute ; which is the 
8 rence. Differenee between the Effects of the 0 
"= orees. 

P. All this is undeniable. 

MA. Let us farther ſuppoſe while the upper 
Body remains fixed and immoveable, that the 

under Body, ten Feet diſtant from it, receives a 
tangential Impulſe, in ſuch Proportion as 
would make it revolve about the other in a 
Circle, if the parallel Forces did not act; and 
it is equally undeniable that this Body could 9 

not riſe againſt the parallel Force, . — 8 
ten Times ſtronger. than that where with it is 
attracted to a Genter. For the whole Force Wl 

of the Attraction is not oppoſed to this ten · il 
fold greater Force, but in one Point, 38 

P. If one Degree of Force overcome ten, 
certainly nine of them muſt be overcome by | 
nothing. 

M. Laſtly, If we ſhould now ſuppoſe the 
upper Body not fixed, but moving elong by the 
parallel —— „ the under Body receiving 
the tangential Impulſe, as before, would ny. 
revolve about it; not by riſing abſolutely, a. 

ſt a greater Force, but by the other Body's 
Bling: down, and its gefting-retatively to oy : 
upper Side. | 

. It appears to me, Marbo, you have pur A 
ſued your Suppoſition fairly enough, and ſhe wa 
what you undertook. 5 


oj EE III ney 


=> 7 


__ 


III. M. It ſhews, if I have W 
Things right, that when both the Bodies are 
Carried equally along by the parallel Forces, 

their relative Motions are not thereby diſturb- 
ed; but that without this Condition the Syl- 
dem itſelf is diſſolved. For where the «per 
Heady was ſuppoſed not to be carried along 


" a "EIS 
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this la revolve about it then in a Circle, 2 
though . by a projectile Force. And 
this Is app icable to he Moon, if the Limit of 
equal Attraction between the Sun and Earth 
ell within her Orbit! She Would be carfied 
| off by the ſtronger Forte of the Sun in every 

=} Conjunction: : Unlefs' indeed” we ſhould: Kine 
Recourſe to the Hiterpoſtion of the Deity to pre- 
Vent this. Which 1 it could be ſhewn neceſ- 
3B ſary I ſhould not be againſt : But for one to 
ae A hp ee 6 Tel fe wh here, 
phough NN 2 ebase er 
1 2 Mote, 1 think, reeds wor be faid on this 
Head. 

M. We may vary "thi Congitians bf: the 
1 Suppoſition a little, till we come to che Cir- 
aumſtances, in which“ only the Moor 5; as 1 
q e could revolve about the Earth 
'hus, While che Pataltek Püree catry along 
ue two Bodies at = Rate'of ten Feet in a 
1d then Mmute, we may ſuppoſe that the 4pper B 
tely, a:. itracts the lower juſt fd much in dn vin 
- Body's a which Cafe the lower Body would move nei- 


y to thy er Way, but remain abſolutely at Reſt; and 


cp would run over the whole Ditance 
ave pur eetween them. If bere the leer Body re 


xd kewn ¶Melved a'projeQtle Impulſe in due Proportion, 


would revolve abôut the other, not by riſing 
1 btoturely againft an equal Force; but by the 
refented per Bodys deing carried down, and coming 


1 


»dies arc 1 in delow it. But if we ſhould ſuppoſe the up- 


Forces, gel Boa) fixed,” 'fo as not to yield? to the pa Tal- 
; diſturb- el Fore the biher without a tangential Im- 


ey Sy ulſe would remain ſuſpended between equal 


the upper Forces, at the 'Diftance of ten Feet ſtill-from 
ong, the ene 2 the 


* 


* 

* 
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> under Boily was carried off frond it: Nor cout fre Grearh 


Conference. 


940 1 MATH O: der, The 
fer. g ifthis Aer Body rec eine: 
Fg "as it wan then be, thru 5 ol 
at a Side from, the greater; not 
— about it. 10 this Dandelbe 7 5 alc 
1 58 che Eau e moge if i164 Ll oi 
LEAKS Attraftion f ee 2 5 9 0 8 
Were, eually at A 


2 e Si Sn ina —_ ather, > i 
n have: ing do rap 5 very Thing Wl 
e Wan the former 2 1 
Place ky 6 lng 9 
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— 92 Im. 
-pcelipn,.s F op e 
n . e were, p- 
q 8 onger * . 
tion would enen up 49 it. Then 
this LH reegixgd:a projeflite; Impulle, to. give WM 
; it a,eatrifogal, Tendench, it would cevelue s- BNR 
the, other, BF central Body being with 
Ahe Sphere, of its moxe\powertul, 
and having. no Where än n af. 
ae Force to overcome. Nay, though . 
- now:both Bodies ſhquld xeceige ap Impulſę al-W | 
Mays in Barat! Directions, and, at right, A 
the firſt parallel Forges Le Fd | 
1 now tended. v0 à diſtant Bl 
r, ſo that this Sytem ee that 
] — — Genter; 3 the: Her i 0b 24 9 B 7 ; "8 
; RK eric us Baie! ations about. wt WF 
8 4 1 „ | | 
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Cofmotheoria Paerila. 4¹ 
ater; all theſe different Impreſſions! being The ar 
in regularly maintained by ſome power fil and COD 
2% Hand. Which is exattly-the Caſe of 
þ ee Moon, more Hy attracted by the 
erm than by the Sun; or when the Limit of 
Wh cir equal Attraction falls without her Orbit. 
P. To uſe your own Words, Maths, the 
ne Things ate fo often to be named, and 
a. ieee Conditions fo often to be repeated, that 
the. ere is ſome Difficulty in following the dif- 
rent Steps of your ſeveral Suppoſtions: But 
en they are diſtinétiy conceived, the Rea - 
© ning ſeems very cloſe. From the i Supe 
nn it appears that the Moon could not re- 
ere about the Earth, if the Limit of equal 
traction between it and the Sun fell within 


r Orbit ; and the fecond ſhews that it would 
rt be enough to make her revolve, though 
Lap: at Limit coincided with her Orbit. Whence 
muſt fall without, the Space the revolves in, 
cording to the Conditions of the third Sup- 
 olttion. But it is certainly Time now o 
are this Subject, fince we have nothing more 
e ſay about it. - | | 13 
. Permit me firſt to aſk you a few Queſ- 


* 2 111!ß̃§ͥẽꝛ˖——öH6ää— CO—— 


Civ. Pray. tell me, does aty of the Dif 
—_—_nccs aſſigned to the Sun bring this Linit of 
Within che Orbit of the Moon? e 
P. If the Sun's Diſtance from us wert 
(ooo Semi diameters of the Earth, as ſome. 
diſtant] ae * (Sg that Limit would fall; at A 
„ride Rate, 26, and ſometimes 29; Semi- di- 
rters of che Eäartb, within the Moon's Or- 
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42 MATHO: or, The 

The ſeventh hit; that is, about 104000, or 116000 Mile; 

Conference. nearer the Earth than the Moon. 7 
M. Then that Diſtance muſt certainly be 
too great; for it is inconceivable that ſuch 3 
large Portion of the Moon's Orbit ſhould lie 
within the Regions of the Sun's ſtronger At. 
. — 
P. The whole interior Half of her Orbit 
Matho, would then lie a great Way within his 
ſtronger Attraction; as has already been ob. 
: ſerved : In which Caſe, the Earth's Force ou 
the Moon would ſometimes be little more than 
a fourth Part of the Sun's Force upon her. 
And here it is very remarkable, that the weak 
er the Earth's Force were on the Moon u 
Compariſon of the Sun's, the more equal the 
Sun's Force would be on both the Earth and 
Moon, and the Directions, in which it acte 

on both, more nearly parallel: So that the 

Conditions required, according to the aforeſai 
Explication of the Axiom, for diſturbing the 
Moon's Motion leaſt, (viz. That the Sun at. 
tract both the Earth and her equally, and inn 
arallel Directions,) would be attended wii 
another Condition, which would diſſolve itn 
vite ; namely, a great Exceſs of the Sun 
: nk above the Earth's upon her. And theſe 
inconſiſtent Conditions muſt always increaſe 
M. Let me conſider this a little. 
The greater the Sun's Diſtance from us is, th: 
more equal his Force upon the Earth and 
Moon will be; becauſe the Difference be. 
tween the Squares of the Diſtances of the Ear 
and Moon from him muſt be the leſs. And 
likewiſe the greater his Diſtance. is, he mull 
attract both the more nearly in parallel Di- 
| Fo, rection. 
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- Coſmotheoria\ Puerilii. 43 

o Miley eddtioss. But the greater his Diſtance is, the The ferent 

„ carer the Limit of equal Attraction 'betwixt | 

ainly be im and the Earth muſt approach to the Earth 

t ſuch 2 dr, the leſs the Earth's Force on the Moon 

ould lie auſt be in Reſpect of his. ſee it very 

ager At. plainly, Philon; it is as you fay. Theſe incon- 
/n, Conditions muſt increaſe together. And 

er Orbit, bis Conſideration ſeems to make the Expli- 

Ithin hit ation of the Axiom ſomewhat irreconcileable 

deen ob. 

*orce on 


o itſelf : For ſurely it could not be pretended 
= at the Motion of the Moon would be more 
ore than regular, if ſhe were more attracted by the 
don ber arch than by the Sun; and yet the greater 
he weak: oe Earth's Attraction were upon her, the leſs 
aual ſhould the Sun's Action be on both her 
id the Earth.—Pray inform me next, if 
ee Limit e qual Attraction between the Sun 
ad Jupiter, or between the Sun and Saturn, 
ell within the Orbits of their Satellites; could 
bat remarkable Proportion be then obſerved 
etween the Cubes of the Diſtances and the 
Squares of the periodical Times of thoſe Sa- 
, "gc llites ? nine YETI TORS TESTS 
ded wi P. It could not; for that Proportion is a 
iſſolve i eceſſary Conſequence of thoſe Satellites being 
he Suni tra cted to the Centers of their reſpective Pri- 
And thee ries, by the ſame Law as the Primaries are 
increaſe ttracted to the Center of the Sun: That is, 
bat their Gravitation to their Primaries. be 
— —ncrcaſed, as the Squares oſ their Diſtances 
us is, the rom theſe Primaries decreaſe. © Which Law 
arth. ani eould not obtain, if they gravitated more to 
ence be · che Sun than to their primary Planets, 
the Earl 8 M. It ſeems then, what could not agree to 
is. An che Syſtems of Jupiter, or Saturn, eould as lit- 
be mul tle agree to the Syſtem of the Earth and Moon. 
rallel Di- For, tell me, if 3 or 4 Moons revolved about 
rec Y r 14D 
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ſerenth Ohr. Barth, would not they obſerve the ſw 
— Proportion between the Cubes of their Diſkus. 


Gravitation, where the attra 


MA THD : or, The 


ces and Squares of their periodicat Times 
P. They would obſerve the fame Propom 
on for they would gravitate the fame W¹ 
to the Earth, as the Satellites of Jupiter or g 
turn doi to thoſe Planets. And it is obſe rend 9 
here, Matho, that the gibt | Author, to wy 9 
we owe che Diſcovery, and whole The: 9 
Gravitation, makes the ſame 2 Parevpgs bo 7 
more Moons revolvmg about our Earth; a 
coneludes they would or obſerve this Propor. = 
tion, anditherefore : the fundamental Law 
- Forces ar WP 
retiprocatly as the > Dillancs * 
from the attractiug Body 7 5 2 
M. But they could notobſerve that Propel by 
tion, nor this fundamental Law, if they were 
a thouſand Times, or twice, or but more 11 4 
tracted to the Sun; than to the Earth?! 
P. They could not then ſo much as reren B 
about the arch, H we have reaſoned righth 1 
on this Point before, —— 1 
V. Abſolutely ſpeaking, actording to this 
Senſe of the . it is poſſible that the MD 
might revolve abdut the Earth, though' the Wl 
Limit of equal Attraction between the Sun and 
* 1299 to its very Surface? BY 
That is too extravagaft a Suppoſition = 
Heath, and makes the Earth's Attraction of W 
ale or no Uſe at all to 25 Moon's "Rye | 
about it. in 


Squares of 


— 


49 2 7 nnr! * 991 J 


2 n e Hein 
an eee Satur ni vel Nett: harum „ "RF 
gumen 90 in de 1 yp 

I detect am, debe Rn en Na petæ forent 0 
—— ut quadrata diſtantiarum a centro tertæ. ""Philoſoph, a 
Nat, Princip, Math, Lib, 3. Schol. Prop. 4. 
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1 ö 45 
M. Yet it ſeems a genuine Conſequence of The ferenth 
phat is aſſerted :; For why thauld anyRegard N= 
e had to the Earth's Attraction, i the Moon 
ight revolve about it; and;yet gravitate. a 
Z , and Times more to the Sun? Ar is it 
. poſſible that the Sun ſhould attract at the 
' $3. — of the Earth, as — as the Eartly 
1, clf? 155 
P. It is poſſible ne frickin one: But 
that Caſe e all Bodies on the Surface of the: 
Larth' would be looſe, or in Suſpenſe between 
vo equal and oppoſite Attractions, and could 
pt therefore revolve with the Earth on iti 
reis: Their centrifugal Force would throw 
e cm off towards the. Sun 
. Might not the Moon tevolat 8 the 
aecchlat four or five Times the preſent Piſ- 
nce from it; provided the bun attrafted 22 
arth and her equally '? + n . We 
=_ -. Pray. when n willyoutiaredanowith your 
bo aucftions 2: 
AM. Very oon: Anſweb this. 
P. If the Sun were at ſuch > Diſtaare as. to 
uract the Earth and Moon equally, in 
zaſe the Limit of equal Attraction wand 
aw nearer the Center of the Earth, or fall 
tore than 200 of its Semi-diameters within 
e Orbit of the Moon, when fo far 2 
— Theſe ſeveral Conſequenees ought, 1 
8 „to have been conſidered ———You ſaid 
3 bo the Moon; by her Gravitation to the Cen 
iS er of the Earth would fall 46 or 17 Feet tos 
wards it in a Minute? 
; P. So much ſne is al Wem dl Di- 
Wc ion of her projectile Force in that Time; 3 
che fame great ee ; 3%, 4 
3435.13 +088: 
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SID M. And that on theſe Principles, the Time 
of her falling quite down to the Earth, 13 ea 
ſily computed? '. // 

P. With no great Difficulty. Hin 
M. Now I have done with my Queſtions, 

- and ſhall ſtick to the firſt Reaſon why the A& 
tion of the Sun over the whole Syſtem, doet 
not draw the Satellites from their primary 
Planets; at leaſt till I ſee ung Arun 

againſt it. 3 

P. The Condition you add is reafonabley. ® 

M. At the fame Time though, 1 think t 
ſhould ſtumble every Body, __ they muſt de. 
ſpair of ever underſtanding theſe Motions, if 
the Explication of any Axiom, ſuſpended the 
plain an ſelf. evident Truth I mentioned be. 
fore; or ſhewed, that when two unequal For- 
ces act at once: on the ſme Body, in contra. 

. ry Directions, it may yield to the weaker in 
. Oppoſition to the ſtronger. *.. 

. P, As long as that Truth lies in che Way, 
it will be the more difficult to aſſign any other 
Reaſon than we have done, why the ſecondary Wl 
Planets are not carried off from their Prima - 
Pies, by the Action of the Sun;'—— : -!:') 

M. Do you want to be relieved, Philm 1 
P. Very much: Tou aſk Queſtion after 0 
Queſtion, without Mercy. : 
M. I am glad of this Confeſſion: My Ins- 
| gination is a-little fatigued with theſe Nice- 
ties, and not ſtrong enough to enter on a new 
Subject; though I have not half done with 
the Particulars I deſigned to aſk. Therefore, 

I ſhall be with you again very ſooon. 

P. Then we muſt agree for the future how 
long we are to diſcourſe, and not mk 4 on at 
your Diſcretion. 

M. We may think of that hereafter, 5 
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the Ae. atho deſires 10 know why the Secondary Planets 
n, does | might not have revolved ſeparately about the Sun, 
Prang; as the immediate Center of their Motion 7 of 
zuments the Diſtance of the Satellites from their Prima- 
- ries, had been greater or leſs, what muſt the 
2 __ Conſequences have been? That there may be 


nore Bodies in the Solar Syſtem, than are diſco- 
nuſt de. N verable by us, In what Proportion the centri- 4 
ions, if petal Force is increaſed or diminiſhed, as the 
ded the Planet is nearer to, or more remote from the 
ned be. Sun. From what Cauſes the centrifugal Force 
val For-. becomes greater or leſs. It is ſhewn neceſſary, 
'CoALra- BE by bringing the centripetal and centrifugal For- 
eaker in ces to an Equilibrium, that the Cubes of the 


__ © - HR Diſtances of the Planets from the Sun, muſt be 
e Way, BW as the Squares of their periodical Times. And 
1y other contrarily, as this Proportion holds in Fatt, 
ſecondary BW from thence it is ſhewn, that the centrifugal, 
Prima. ad therefore the centripetal Force, muſt be in- 

e 


verſeh as the Squares of the Planets Diſtances 
bilon?.\ rem the Sun. If #1 
n after | 


3 V. P. FIND, Maths, you keep your The eighth 


Ay Ima⸗ 3 Word punctually; wherefore, let Conference. 
e Nice - es now ſettle how long we are to diſcourſe. 

n a ne- 1. I have obſerved, Philon, when a Man 

ne with 


every now and then looking at his Watch, 
o ſee whether the Hour be near, or paſt, his 
Head is more ſet on what he is to do, than 
what he is doing: So pray let us begin with- 
out any ſuch Condition, TD 0 


lere fore, 


ure how 
Ik on at 


r. 
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13 „ You will have wy TOS your own 

M. My third Difficulty, as you may re. 

member, was, Why the Secondary Planet 

ſhould not revolve directly about the Sun, ra- 

ther than about other Flanets, which rovolue 

about him? For there is a Simplieity in all 

the Works of Nature, though {tilt pregnant 

with Variety of Effects; ſo that there multi 

be ſome weighty Reaſon for this extraordinary ll 

Complication, and compounding. of cireula 9 

Notions with circular Mations. 1 

P. It is very true; this could not be done 

without Choice and Deſign. The Great Ar. 

chited? of Nature, might have diſpoſed thoſe 8K 
Bodies in other different Manners; but paſli- Wl 

bly in none either more wonderful, or more 

uſeful. The Power and Knowledge di{playei 

raiſes our Wonder, to the greatel 

Height ; the Mind Gaks under the Variety; 

for ſtretching to get a full View, it is ſon Wl 

forced to ſlacken in the Attempt : And as to 

the uſefulneſs, it is furely the molt _— * 

we could canceive. 1 

M. I know from Experience, ben Ie = 

the Mind is forced to flacken; but have no 

Notion of the extenſive Uſefulneſs of this 

complex 'Machination, which is the ma 

'Thing I want to be informed in. * 

* P. You will diſcover this yourſelf as we g 

on: In the mean Time, it is eaſy to perceive i 

thus much of the Deſign. The Sun, as wi 

obſerved before, is the Fountain of Heat aid 

Ligbt to the whole Syſtem : Upon this account 

the Poets ſometimes called him the Eye of the 

World; and for the ſame Reaſon you inferred, 

9 he was to be a Body of exceeding . 

| - qhituve 


— 
- k F ous —— — — be > _—_— r — 
2 p 4» = +, © * — 5 g 
2 . 9 — 4 — = 7 * * n 4 — N © 8 
” AKA 0 S — <war-- = Cow "TEC —_ 
RR e Ee RE ˙ EO _— > 
4 4 i 22 2 reren - LY © gw er ads 4 Wr a "= —̃— 
7 $54: 3 = T. þ » * n By £0 r 4 n r my m — 
* * - 46% „ ey wo A N * _ wat < Fe” ** oo wy 2 
- * . 28. » — y 2 
* v2 2 . % 2 9 . 3 2 1 
4 . : 2 . 22 — uh — GS 
* _ * "2 


II.” 
5%, ANN oh * 
. BK; 1 


q PYy 1 9 * WEL 3 4 _ 
. if 7 8 5 
r . Ms 


1 — os n 
=> ” * 2 4 

Fi g 4: 9 Fo os Q 

ASS. 4 . 8 ar * — 


4 ww — 


— 


* 
»y 
© vAk p 
Y . on 
ing  *; 
a2! $ q 
* » 1 
i. 
+38. 
* 
. E 
g WT - F- 
4 £ A \ 
n 
* 
4 
[ -; 4 
% 
1 9 

19814 4 

7 N a G 

VS x. 

FM 
£ 
v0] 
i * 0 
8 4 "4 * 
72 kb \ 
+ 
Ls = 
N o 
+ o * 
=. 
=. 
A 
3. 

9 
1 K 

s 

FF; 
"» 
4 » 0 
4. 
11 
F: 
1 1 
4 
. © 5 
ST 
43 35 
1 p . 4 
11 4 
1 . 8 
© l * 
N 
8 1 
: 
* 
i 4 
185 
" 
9» If 
Ex : 
1 1 * 4 
- TY: N 
' . n q 

25 2 1 * 

I * 5 * 
> i Ro 
4 v2 +. 73 

„ 1 
e 4 3 
1 £ 4 7 . 
1 * x * 
EXT _ 
bs * l 
„ * * w7 
—_— © 4#JD 
| * 7 997 1 
+> 2" ob FE 
ö . 1 $3 3 
1 at 0 Rs 5. 
y - ＋ « 
. . 2 $ - 1. v 
$8. *- 0 1 PS 3. 
* +: + »$© T 

+ * z wt © bs 
© <2 £ 
| & B45 11 
, 5 
9 85 fa 7 

. * 3 : 1 
© JA \ RO 
* - 2 2 

* 2 i. 7 
3 tw 2 
* 4 a 2 5 
» , i C * ty 
4 
a ; 7 
* iN . n Fs - 
5 4 q 32 
: 7 = EY 

Jt # 4 * 
4 4 9 

1 #4 "4s : 

4 . A * 
5 7 * * A 
4 pa 4 * 

13 - KIB N 4 
2 LY 2 
r 
E * 1 

- i _ 
SS HS N 
1 J , "SP 
#1 * 12 
„ 4 " 
PRES KL 
„ 7 
* 515 - bo 
"7. 5 F 
r * 387 
8 4 il 41 1 4 
n 
7.4 . ' _ 
p 1 d 1 
. 8 « 1 

1 246 mb % 

__—/ 
* N * 
2 * 
* . * 3 
9 1 8 3 % 
+ Wi © 88 

3 \ 7 22 

1 11 

2? : - 8 8 1 
1 + 
8 5 
oof ot N * 1 
„ 
N- , +4 
4.7 BA 
4 iS { 
q ** 
5 EH 
« 
4 a 
as 
. ” 
* N q 4 
ty; 
14 
_ 
2 14 
MY 
mA 
1 
57 : 
. 
8 4 
t "AS 
1 9 
. & 
LS 
« * 
1 
9 
N . 
j 1 
1 
8 we 
* 32 
9 * 5 
+1 
; 4 1% 1 . : 
PLES 2 
. * 
. = ” : 
i . <> 1 
. Lo x 
1 5 1 43.5 by . 
as ou 2 
44 * 1 
1 . 1 
71 * 1 
© * 
4 6 
J 


—. —— 2 


— 
- o TS _ 
n_ = 2 2 
rr 
— 
5 * — 5 * 8 
KI 1 4 KS 2 
as _—_ . 
« 4 l 
—_— . T3 > ddd — 3 1 
* js - Y hol l ud — — 
- 3 5 p - 4 1 
3 25 4 wer 2 — 
— — —— gt o 
- * 2 1 C 
TAY Tis 


Coſmothearia Puerilis. 2 49. 
itude and Grandeur, in reſpe& of the Pla- The eishth 


x 


Nets that roll round him. 
"= //. 1 do remember it. at LEE 
vi. Yet it was not poſlible that all the Parts 
fte Syſtem; as well the remoteſt, as thoſe 
at lic neareſt to him; ſhould enjoy this Ad- 
Wantage of his Heat and Light equally. _ 
AM. It was not: For as the Center of the 
Wy ſt:m was the moſt proper Place for diſpen- 
cg theſe with the greateſt Equality, it neceſ- 
rily follows, that while the Diſtance from 
e Center is increaſed, the Influence. of his 
ass muſt be leſs perceived. ©  _ 
e. Wherefore, though Mercury, which is 
ert to the Sun, and perhaps Venus, the ſe- 
nd from him, ſufficiently enjoy this kindl 
aoence from his direct Rays; yet our Earth, 
Dich lies at a greater Diſtance, hath a Moon 
attend it: and it is by her throwing, back 
che Earth his reflected Splendor, that we 
oy the Light of the Sun more Ways than 
e; and our Nights, eſpecially in the Win- 
Bs Scaſon, borrow a ſecondary Sort of Day 
m the Orb of the Moon. DF 
. I have often indeed admired the Diffe. 
ee of the Winter and Summer full Moons : 
is hen the Nights are long, the full Moon 
onts high in the Heavens, and ſheds a 
eng Light; but in the Summer Months ſhe 
eps dimly among the Clouds and Vapours, 
rr the Horizon: The Reaſon of Which, 1 
rk, is not difficult to be found out. 
. It is rather neceſſary it ſhould be ſo; 
c to proceed: As Jupiter is much farther 
ovoved from the Focus of the Syſtem (if we 
= call the Sun) four Moons . roll about 
n, which, by their quick Revolutions, va- 
8 Vor. II. 'D rioufly 
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riouſly illuminate the Hemiſphere of that Pla. 
net, turned from the Solar, Rays, and plea- 
= ſantly diverſify his Nights, though otherwiſe 
remarkably ſhort. . For (if we might call the 
Revolutions of thoſe Satellites by the Name 
of Months, as we do thoſe of our Moon) 
ſome of the Months in Jupiter are not ſo long 
as. two Days with us, conſiſting of but about 
forty-two Hours; others of them are leſs tha 
four of our Days, and the longeſt of them, 
which contains forty of the Days in a ® 
is hardly equal to ſeventeen Days with us. 
ence ſome or other of theſe Moons mull 4 5 
either .be in the Oppoſition, and ſhine with | 
Full Luſtre, or in the Conjunction, or in the 
Quadratures, almoſt every Night. Beſider i I 
theſe Moons, by their manifold Eclipſes (while 5 
they frequently dip into the Shadow of theilſ 3 
Primary, often obſcure the whole Body d 4 * 
the Sun, and ſometimes intercept the Lig 
of one another) afford a moſt entertaining 
Proſpect, and inſtructive Phænomena to th 
Inhabitants ay? that Planet, if any ſuch ther I x 
wor” "i 
M, This is really a noble, and (if I mail 
ſo ſay) an expenſive Contrivance for reflefin 2 1 
the Solar Rays on all the Parts of this ny 1 
Planet: Though he does not enjoy ſo Aron 
Light as our Earth; yes I perceive he hath! 
far more delightful Variety of Splendor. Mi 
P. This Apparatus, Matho, for refleQtingl 
is Light on all the Parts of the Primary Pl ; b 
net, is the more curious, if we conſider tha 
at great Diſtances from Fupiter's Equator, i 
lower Moons cannot be ſeen; the Curran ; 
of his, Surface intercepting them from 
e s Eye: 'T TY. the other Mow On 


1 . CHE 


* > 
. 


nſmut heor in Puer is. 


re: raiſed above theſe, ton give, Light (as it The 
ould appear) to thoſe in greater Latitades. 
M. That ſeems really to be the Deſigg. 


| „ . 7 $33. 323563. £06k 
CVI. P. The Gontrivance is ſtill. height- 
ned when we come to Saturn, the remoteſt 
the Planets. He hath five Moons con- 
antly rolling round him, which variouſly 
row in the borrowed Light of the Sun on 
s diſtant Orb: And many ſuppoſe, becauſe 
F the large Interval between the fourth and 
h, that there is a /ixth revolving. there; 
ough the Telefcope- has not yet been able 
[diſcover it. Theſe, eſpecially the four in- 
rmoſt, reſemble Jupiters Moons in the 
allineſs of their Diſtance from the Prima- 
es (while JF and Quickneſs of their Revolutions about 
of theißß Therefore, they diverſify Saturn's Nights 
Body o ich, in all Probability, are likewiſe but 
the Lig re) with various and beautifyl Appearances, 
Lertarnin NS the ſame Nature as in Jupiter. But, be- 
na to , all cbis, hel is furrounded with thar üb- 
uch there and ſtupendous Arab, which, we men; 
ed elſewhere; and to which nothing is 
(if I. mand equal, or like, in all Nature, ſo far as 
reflect als hitherto know. What à grand and 
this la le Sight mult it be, to bebold in the Night 
ſo ſtrong e, ſuch a lofty, reſplendent; Arch, riſing 
he hath lll the Horizon on each. Side, antftretch» 
ndor., op to the Heavens; Which, as the Piſ⸗- 
reflect ee from it encreaſes, ſeems the more aps 
imary T and ſtately ! This prodigious Annulus it- 
ſider, tui probably turns round on ite Axis; for ĩt 
quator, f aſonable to ſuppoſe that no Body in Na- 
Curvatuſ , fitted for ſuch a Motion, is without it: 
from th the Shadow ef the interior Plangt, which 
ther Mos falls on one of the Sides of this-Ring, 
. D 2 When 


d plea - 
therwiſe 
call the 
e Name 
Moon; 
t ſo long 
ut about 
leſs than 
f them, 
Jupiter, 
with us. 
ons mull 
ine with 
or in the 
Beſides, 
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Teeatben when the Sun has a Deelination to elthell 
8 Tropick, muſt ſoon be removed, aud thy g 

Light of the Sun reſtored. _ 

M. Let me aſk you, Does the Plane mn 
this Ring fall in with Saturn; 5 Equator ? 3 

A. Then 1 eaſily conceive that the . 1 
ph dow of Saturn, muſt be projected on that Si 

of it, towards which the Sun declines. Pry YH 
go ON. Theſe Appearances are new and in 1 PRE 
gular, as if one were inventing HONEY ._- 

amuſe the Fancy. YZ 
P. It is not eafy to reckon up the ſeve 
different Appearances which this might 1 
vaulted Body muſt make to the different Fa. o 

of the Planet; or rather to a Spectator thei 5 
reſiding. At ſome Times of Saturn's Yeall 
and in certain Latitudes from his Equator, Wl 
eclipſes the Sun every Noon, as he deeling F Tj 

more or leſs to the oppoſite Side. an hy 3 | 

the Duration of theſe Eclipſes be ſtill 

yet they can never laſt long, if the tn 9 
Rotation of the — on its Axis, be 4 
| quick as that of Fupn LL . 
M. Pray how ir is the inner Edge of i 1 
Ring diſtant from the Body of Saturn? 

Pp: About fox or ſeven times the Semi. 
meter of our Earth; and they reckon * 
Rin ing itſelf to be as broad. | 8 
Then I conceive, mmerbinks, ſince f 1 
Plarie of the Ring falls in with Saturn's EA 
tor, and ſince there is fo large a Space op 
between i it and the Body of the Planet, vn 
in ſome Places where it is Winter, and 
Sun declines to the oppoſite Tropick, he m 1 
appear under the Ring at 'Mid-day, © thiol 
Res it and the Body of che "i 
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We Equator, the upper Part of the Ring muſt © 
lipſe him at Noon- day: And that theſe me- 
dian Splendors and £elipfes muſt. ſtill extend 
rther towards either Pole, the farther the 
Wn declines to the oppoſite Side. For if the 
cen of a Bridge lay South and North, the 
Wight below and Shadow above muſt become 
orter or longer, as the Sun roſe higher in 
1 Morning, O deſcended lower towards the 
2 ö eſt in the Evening. 10 is wi; nf 
er. This is indeed finely imagined} / _ ., 
. Since theſe things are fa, I am entire» 
por a diurnal Rotation of Saturn on his Ax+ 
— otherwiſe theſe Eclipſes would laſt, I pre- 
ee, for ſome of our Years. ———But pray 
t can the Deſign of this extraordinary 
WWDatrivance: be??? oe nd 
r. Alas! Mathe, this is what I am not a- 
co tell you. The greateſt Men have hard- 
ca ttempted this in Gonjecture; and thoſe, 
o have ventured to make Suppoſitions, have 
reed rather as if they had been thinking o 
Ruins of ſome decayed Fabrick, than the 
erances it ſeems to be a Work ſtill in Re- 
r, and anſweriog ful the ſame Purpoſe for 
eich it was originally contrived. - Thus 
ch only 1 think we may venture to ſay, 
EP ac it was originally deſigned for ſome: great- 
THT. urpole than barely to reflect the borrowed 
gebt of the Sun on the Globe it ſurrounds + 
<< during one half of the Year in Saturn, it 
cercepts as much Light as it reflects the other. 
c certainly the Putpoſe it ſerves for, whate- 
chat may be, cannot be leſs noble, than the 
9 ure itſelf is ſtrange and ſingular. ——— 
WW; 8 


nd contrarily, in Places more remote from "ens 
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M. How comes it then,  Philon; that "yb I 
ſhould fo ardently deſire} the Knowledge offi 


thoſe Deſires unreaſonable F- or is the Acco 
pliſhment of them only impoſſible? If the Del 
ſires themſelves are unreaſonable, Why thoullf 
they be ſo ſtrong? If they are not; whill 
ſhould it be impoſſible to gratify them! 
P. You aſked this before, as a Queſtin 
Mathe; and now you urge it as an Ob» 
In the Purſuit of Knowledge we ſhould pro. 
ceed by Degrees and with Attention: Een 
Thing in Time will appear confſtent: W 
cannot diſeover the Reaſons of Things by Pre 
cipitance and Impatience. We know not alli 
the Wonders in our own” Bodies, and there 
fore ought to be the leſs impatient; that wil 
know not all Wonders in the Univerfe rom 
us. Von inferred perfectly well before; Thi 
we" can bave no rational Deſires bur tubat 
defigned to be gratified. The Methods of Sen 
are not accommodated to the finiſhing ' ou 
Enquiries, or the full Attainment of Know 
ledge. An Eternity of ſenſitive Life wol 
be the greateſt Miſery to a rational Being, aui 
could never have been propoſed by the A 
thor of the rational Nature. An Eternity o x 
Sloth and Inactivity, to an a#ive Nature, wal 
no leſs abſurd. We are ſo framed as nece-Wl 
ſarily to have interminable Views; but haz 
not enough conſidered what would be t 
conſiſtent Employment of interminable ' Ex 

iſtence to a rational and active Being. 1 
Conſideration of theſe Things would carry wi 
a great way, and is foreign to our Purpoſe." 
- M. You affect, J perceive, to talk myſte 
nouſly; and for all that I underſtand ſo modi 


C A 
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pon at preſent, tell me. 


CVII. If the remoter Plana bad thoſe 
BS oons to attend them, in order to compen- 
ee their Diſtance from the Sun, by reflect 
g on them his borrowed Splendor - how 
omes it that Mars has none? He is more re- 
ote from the Sun than our Earth, which, 
otwithſtanding, hath an Attendant to caſt 
oon it this ſecondary Light. 
P. We cannot be certain that Mars is 
Without a Satellite; the learned are rather of 
WD pinion that he hath one, though it be not 
3h Won ſpicuous to the Inhabitants of our Globe; 
W cauſe of its Smallneſs: For as Mars is one 
F the leaſt of the Primary Planets, it would 
againſt the Order of Nature, if he carried 
ar Wong with him a larger Secondary. And it 
1 * more probable that he is not unattend- 
„ becauſe his Diſtance from the Earth is 
Gato than the Diſtance of the Earth from, 
ms: And ſome reaſonably: ſuppoſe, that e 
Venus too hath a Moon attending her. So 
at if there be room between the Earth and 


ni Wr:s for each to have a Satellite, without 
ure, Wſturbing the one the other, there is, ſtill 


ore room between the Earth and Mars for 
is Purpoſe. 
| M. This Increaſe of Diſtance cannot in- 
le al p ted be for nothing; nor can we imagine that 
e of the Planets would have been fet at 
Z eater Diſtances from the Heat and Ligh hr ghr'of 
e Sun, without a weighty Reaſon: | 
| P. A Satellite of this Planet likewiſe; mul | 
> more difficult to be obſerved, decauſe the 
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of what you fay as gives me Pleaſure: But; ; The FN 
o leave a Subject you are an to enter © Lg 
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Szcomdary of a ſmall Primary, muſt revolve x 
a leſs Diſtance from it. 1 
M. If then both Mars and Venus han 
Moons attending them, there will be zew . 
dies in our Syltem. . | RT” 
P. Though as old as the Syſtem itſelf, they 
muſt be new to us; as Saturn and Jupite nd 
Moons were, which lay hid from the Eyes o 
Men, through all paſt Ages, and muſt ha 
ſtill remained unknown, had not the happi hat 
Invention of the Teleſcope diſcovered then 
not very many Years ago. bi 
M. At this rate, we cannot be certain tha 
we know all the Bodies of our own Syſtem. 
P. Nothing that concerns the Welfare offi 
the Syſtem, depends on our Knowledge, T 
Ancients thought they knew all the Bodies offi 
the Syſtem, when they reckoned but eight 
of ſeventeen which we know. Neverthelel 
concerning this Matter, I would have y 
conceive thus.—— The Solar Syſtem, vii 
reſpeC to us the Inhabitants of the Earth, con 
ſiſts of thoſe Bodies which we can perceite 
But if a Spectator were to be carried from o 
Part of the Syſtem to another, he wou 
loſe Sight of ſome Bodies that were befor 
conſpicuous to him, and others he knew no 
thing of before would come in View. TI 
were he placed in Satzrn, he could perceive 
none of the inferior Planets, except 7 RP 
which would appear to him, ſo to move abo 
the Sun, as Mercury appears to do to us; b 
at a ſomewhat greater Diſtance : Fupiter il 
gout Elongation from the Sun l LS 
ere to be about thirty-ſeven Degrees, ann 
Mercury's here about twenty-eight. As 0 
Mars, Venus, or our Earth, a Spectator place 
_ 


[4 
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by 
5 
2 


Wy thén like dark Spots in the Diſk of the 
nn, while they paſſed in their retrograde Mo- 
oon, between that Luminary and his Eye; as 
e ſometimes perceive Venus and Mercury. 
and from this accidental View of ſuch þ/ack 
Points in the midſt of the Light, he could not 
Wn the leaſt conjecture what they were; or 
at they were Planets carried by the ſame 
aws e the Sun, as Saturn himſelf is. 
et he would have a glorious Heaven over his 
Wcad, illuminated with five bright Moons, (or 
robably) beſides the wonderful pendulous 
"M4 we ſpoke of, and the innumerable Hoſt. 
fixt Stars. The ſurpriſing Phænomena of 
coc nearer Bodies, would make him look 
on Saturn as the moſt: delightful | Seat in 
ature. Nay, when the Spectator had come 
on ſo far as Jupiter, he could even there 
ir ccive none of the four inferior Planets, un- 
ss by the ſame Accident as in Saturn, or the 
eite lp of better Inventions than have been hi- 
m o erto diſcovered. If we ſuppoſe him affiſted: 
wou 1, ſuch Felps, and that he had Skill o 
be fon ke Obſervations, he might ſtill ſee the Tam 
ew no left behind him, but not che noble Appear- 
Tha ees they made in the upper Planet: But this 
erceii old not be a Sight for common Eyes, or of 
e abouſ M. It muſt be ſo: For, if we may com- 


65.0 E £ e {mall 'Things with great, the me ſtately 
upiter nl : | 
pear 9 ed Appearance, "When we are removed but 
b, be dliles from them; and others we did 

As ot formerly attend to, grow magnificent and 
r place tely as we draw near them. © 


a Saturn could never know that there were The eighth | 
uch Bodies in Nature, , unleſs he chanced to ., 


abricks ſhrink into a diminutive and confu- 5 
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to be quite forgot; and beſides the Firmanimt 4 


various, as well as frequent Eclipſes, Won 


in my Opinion, make him more eaſily ac- 


ſuppoſe the Spectator brought down to Mars 
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the Approach would ſwell immenſe] V to the 
Eye, ſo as to make the Grandeur of Satyry 


of  fixt Stars and the ſuperior Planet Saturt, 
the Spectator would here be entertained 2. 
nights with four refulgent Moons, each ap- 
pearing much larger than the Sun himſelf; 
whoſe different Phaſes, nimble Revolutions, and 


rr afford him rational Amuſement. 

cviII. M. Prey proreed; you cem 
on delightfully through the ſeveral Parts of 
our Planetary World. Methinks I ſee the 
Heaven of Jupiter, or Saturn much more 
beautiful than what we perceive here in 2 
Winter Evening. Theſe radiant Moons, in 
the Neighbourhood of their Primaries, w f 
engage a Spectator there more ſtrongly in the 
Gontemplation of Celeſtial Appearances; and 


uainted with the Laws and Principles! of 
theſe Motions, than can be done here with us. 

„P. I'am of the fame Opinion: For having 
a compact Syſtem of Planets fo near at Hand, 
and reſiding on à larger Body, whoſe Semi k 
diame;er bears a great Proportion to the Pi- 
ſtances , of theſe neighbouring Moons, be 
would have great * in making Ob- 
ſervations; ' and -confequently in diſcovering 
the fundamental Law of Bodies revolving a. 
bout a Center, by the Compoſition of a Len. — 
tripetal and projectile Force. But if we 


the celeſtial Appearances will have quite chan. 
bed their Face. He would indeed perceive — 
* E 
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as a Morning or Evening Star, after the ſame 


un Manner as we do Venus; though its Elonga- 
nanient tion from the Sun would not be quite ſo great; 
aturn, and Venus would appear to him as Mercury 
ed a. coes to us, generally obſcured, to wit, by the 
ch ap- Neighbourhood and brighter Rays of the Sun. 
naſelf; hut for Mercury, he could not get a Sight of 


hat Planet, unleſs he eſpied him by Accident, 
s a ſmall black Speck on the Sun's Diſk. 
and for the like Reaſon, the learned Gregory 
Wuppoſes, that we the Inhabitants of the Earth 


y me rannot be certain, that there is not anothey 
rts of Mrimary Planet inferior to Mercury himſelf, or 
e "the We tween him and the Sun. But the Spectatot 
more n Mars, would fee the two ſuperior Planets; 


in; iter and Saturn, though without their ſhin- 
is, in ng Moons. Whence the Nights in this Pla- 
mut iet, which are nearly of the ſame Length as 
in the ours about the Equinoxes, muſt be more dull 
- and nd languiſhing than our Nights about that 
7 ac. WT ime, unleſs he be accompanied by a moo 
es of of his own. And as a Spectator there cquld 
ch vs, ot perceive our Moon with leſs Difficulty | 
aving han the celebrated Caf/ini got once or twice 
land, AP Glimpſe of Hat of Venus; fo it muſt be ftill 
emi. vore difficult for a Spectator here, to get a 
Di. View of his Moon, as being leſs, and rolling 
„ he t a leſs Diſtance from him. Thus you 
Ob.) ee, Mathe, that the fame Syſtem muſt ap- 
5 1 ſiſt of very different Bodies, when 
ering 10 ear to con 1 ry different B. s, when 
1g . Spectator is ſuppoſed to be carried up and 
Feu. down through the ſeveral Parts of it. It is 
f we no Argument therefore, that Bodies which 
Mars, make for the Symmetry and Order of the Sy- 
han- tem, are wanting, becauſe we do not perceive 
- our them: It is rather probable, that there are ſe. 


veral 


ö i h u, The eighth, 
Farth going before, or following after the Sun, Go . 
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The «ighth- yeral Planets, either primary or ſecondary 
Conference. hich the Induſtry of Mortals hath — t 
1 diſcovered; nor perhaps ever will. Who rl 
fore Gallilzo could have ſuſpected, that F 
ter had been ſo nobly attended? Or, «i 
would have believed that Saturn was accom, 
panied by ſuch a Train of Moons, before 
Caſſini and Fiuygens ? It is reaſonable to thin: 
that there are no Chaſms, or unneceſſary ya. rde 
cant Spaces, in the Solar Syſtem. The dif. 
proportionately great Diſtance between the 
fourth and fifth of Saturn's Satellites, made the 
laſt mentioned great Man ſuſpect, that a fo 
Satellite revolved in that Space: or (which is 
more remarkable) that perhaps the uttermoſt us 
Satellite has other Satellites revolving about it. 

M. That would be more remarkable in- 
àeed, and, I think, paſt all Comprehenſion; 
if a Body revolved about another as its Cen- 
ter, and that other about a third as its Center, 
and that ſtill about a fourth as its Center, who 
could conceive this Compoſition of circular 
Motions ! 

P. What is hardly to be conceived by us, 
does not, therefore, become impoſſible to the 
Divine Power, if the . of the 
Work requires it. 

M. That is certain. 
Pi. All theſe ſixteen Bodies revolve about 
the Sun almoſt in the ſame Plane; namely, 
that which the Earth moves in: But there are 


ether, and thoſe more numerous Bodies, which 1 
traverſe the Syſtem all Manner of Ways, and a 
which are likewiſe reckoned to belong to it. N 
Hence you may ſee how far we are from be- &\ 


ing certain how. many Bodies. belong to our 
— 1 
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M. From what you have ſaid, I am ſatiſ- The eighty. 
ed: For why ſhould Bodies be conſpicuous _ 
ss, for whoſe Uſe they were not original- 
„deſigned? | | 

P. Conſider alſo, that if they were conſpi · 

oous to us, they would not be adapted to 

e Uſe for which they were originally deſign- 


ind: For (as has been ſaid) it is againſt the 
Y va Drder of Nature, that a Secondary ſhould be 
e dif. WWcqual, or nearly equal, to its Primary. 
n the A. 1 remember till the Mall- & one revol- 
de the ing about the Pebble, and perceive it is mere 
2 fi aſkilfulneſs, to imagine that the Secondaries 
uch f other Planets, might have been conſpicu- 
rmolt us to us. I would gladly know what thoſe 
out it, ber Bodies are, you mentioned juſt now but 
le in · t let me aſkx. — OS | 
nion: : 1 
Cen. CIX. Why is it neceſſary, that the Satellite 


enter, f a ſmall Planet ſhould revolve ſo near it? 

r, who P. I expected to have heard the Reaſon of 
rcula is from you. | | 
AM. By this gentle Reprimand, I find I have 


by us, een inattentive to the Conſequences of what 
to the Was been already ſaid. The Reaſon ſeems to 
F the e, that a ſmall Planet muſt have its attrac- 


ee Force but weak, according to the Quan- 
iy of Matter it contains; and the Limit of 
qual Attraction betwixt it and the Sun at a 


mely, mall Diſtance from it. This will confine its 
re are MD atellite to a narrow Orbit? 

which P. Could a Satellite revolve about its Pri- 
;, and mary, at the Extremity of that Limit; or 
to it. v ould it in that Caſe be equally, or near 
m be- equally attracted to the central Body, in all 


arts of its Orbit? 
M. If we could ſuppoſe that the Satellite 


revolved 
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2 _ revolved near, or at this utmoſt Limit; in i 
0 poſition to the Sun, it would be attract 
| ks 5-5 more than all the Force of the centrll 
Body, the Sun's Action there conſpiring ; an 

in the Conjunction, it would be drawn with 

no Force at all; the contrary Actions of th 

Sun and primary Planet there ſuſpending ea 

other. And this muſt prevent its revolving = 

about a Center in any Manner; as it was ini 

the Suppoſition we made at our laſt Meeting 

where the lower Body was attracted by that a, 

bove it, as ſtrongly the one Way, as the i 

rallel Forces impelled it the other. Whencei 

appears to me, that a Satellite, in order toll 

revolve about its Primary, with tolerable Re. 

pularity, muſt be placed a good Way within 

this Limit; that the. Inequality of Attraction, 

in the Oppoſition and Conjunction, (which 

muſt ſtill be Wr my have the leſs ſen- 

ſible Effect. | 

P. What you fay 3 is ſtrongly confirmed, by 

conſidering the Syſtems of Saturn and Pupitr, = 

All the Satellites in each of theſe, roll ata 

vaſt Diſtance within the Limits of equal At- 

traction, between the Sun and their Primaries, 

This is obſervable in their quick Revolutions. 


AM. I remember you ſaid, the innermoſt of ih of 
Fupiterꝰs Satellites, revolyes about him in 41 en 
us}. ps | 6 1 
P. And a Half. put | 


M. At what Diſtance ? 

P. At a Diſtance from him nearly as great 

as our Moon is from the Earth; upon the Sup- 

D poſition, that the Sun's Diſtance from us 1s 
about 21000 Semi-diameters of the Earth. 

M. In what Time ſhovld it revolve about 

him at a Limit of equal Attraction? 


1 MN Coſmotheoria Puerilis. 

3 in u 
ttracte ii 
central 
'n with 


y what you obſerved juſt now: but ſuppo- 
it to revolve at 80 Semi-diameters of the 
arch within that Limit, it could not finiſh a 
deriod about Jupiter in lefs than 700 Days, 


of th r near two whole Years. 
8 M. There is a great Difference indeed be- 
volyin ween 42 Hours and a Half, and 700 Days. 
Was une Light of it at ſuch a Diſtance muſt we 
n Wrcatly diminiſhed, I preſume. 

a 


þ P. It would appear there perhaps, but as a 
he 50. 


ence i e 200th Part of the . Which it N 

rder ty im at preſent. f 

le Re 77. This is ſuch a Light, 1 ppb, as a 

within > andle would give at 2 or 300 N d in a 

action, ark Night. . 

hid P. Here is a rige . Maths, of Jupiter 
Ind his four Moons, at their proportional Di- 


ed, 1 Extremity of the Paper, ſhews the Limit 

upiter f equal Attraction between him and the Sun. 

a M. I ſee it is a vaſt Way without the Or- 
t · | 


fit of his utmoſt Satellite. 


enter. 


he Sun and their Primaries, in Order to mov 


us is with no ſenſible Piſturbance. Rut at What 
th. iſtance gue 8 revolve about Venus. 
about = 

| I Af FH : 


+. Wks. Plate 2, Fig. © 


aint Glow-worm in the Sky, hardly affording 


Fances from him; and this Arch out here at 


P. It is diſtant from the Center of Jupiter, 5 
bout 159 of his Diameters; whereas his ut- 
Wh oft Satellite ! is hardly 13 Diamerers from his 


M. I am not only convinced in Reaſon, 
Put this ſhews me in Fact too, that the ſecon- 
ary Planets. muſt revolve a conſiderable Way 
ithin the Limit of equal Attraction * 
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5 The eighth or Mars, ſince it is ſuppoſed that each of ved 
"eh ye ference. has a Satellite to Song it ? 0 ; 
_ P.. It is not ſo eaſy to give a poſitiye Ar. 
ſwer here, as we know not what Proportiolirds 
the Quantity of Matter in either of theſe Nr; 
nets, bears to that in the Sun; for from the M 
Quantity of Matter and Diſtance given, it lite. 
eaſy to determine the Point between any WN rat 
Bodies, where their attractive Forces will be 7. 
equal. > che 
M. Yet I ſhould think a probable Conjec , AC 
ture might be made, if we knew the Magni. carl 
tude of Venus or ' Mars, with Reſpect to 00 ue 
Earth; ſince it feems the Proportion between ti 
the Quantities of Matter in the Earth and Su 
can be aſſi 
P. By that ene perhaps, we might com 
pretty near the T ruth. | 
M. Is Venus leſs or bigger than our Earth! i-d 
P. Her Diameter is ſomewhat leſs, accord-ilarth 
ing to the moſt authentick Obſervations : Bu ute 
as the Bodies nearer the Sun are reckonel me 
more denſe, than thoſe farther removed frauen; 
him, we may ſu 1 that ſhe contains the le, 
ſame Quantity of Matter that the Earth does u 
And then, the Point where the Sun's Force e 
and hers would ſuſpend each other, muſt fall ns 
about 31,5 Semi-diameters of the Earth fron 


aſe. 
2 (ny 8 
e 
pp. 


ict. 


her Center. 10s 
M. But a Satellite could not revolve about de | 
her. at that Diſtance. 


E Nor. A 899. Yo, 2 whhout gret Þ 
Diſt turb WE. 50 the. Agel 4 es 
ans in th oſition and Co Ra "Ani 
you 4 0 mould ſupp oſe a 3 Sg lite 6 mort 2 for 

out her, at 22 or 23 Semi-diameters Di- 
ftance ; it could not appear to us farther re- 
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oved from her than 12 or 13 Minutes: But The a 
all Probability it is placed much nearer to 3 


f teh 


ve An Br. What Caſſini faw, was not above two 
dort ids of Venus's own Diameter diſtant from 

le r; and very ſmall, though well defined. 

Mm the J. It is no Wonder that ſuch a ſmall Sa- 


1, it vn 
1y two 
will beg 


llite, ſo near its Primary, ſhould eſcape Ob- 
vation... -. | | 

P. As to Wars, the Quantities of Matter 
2 the Earth and him, ſhould be as, 5,6 and 


one. according to their Diameters, which are 
Magi early as 8 and 4,5: But as the Earth is a 
to the ttle denſer, it may be ſuppoſed to contain 
tween x times the Matter in Mars. And in this 


nd- Sun 5 Faſe, the Limit of equal Attraction between 
ee Sun and him will be 27 Semi- diameters of 
e Earth, from his Center; ſo that, if we 


t com 
ppoſe a Satellite to roll about him at 18 Se- 


Earth i- diameters Diſtance, it could not appear 
con rther diſtant from his Center, than 6 Mi- 


„: hu gates. But if it revolved at 3 or 4 Semi - di- 


kona meters Diſtance only, which no Body will 
d fron en to be poſſible, and is much more proba- 
ns. the le, (if we conſider the innermoſt Satellites of 
doe iter and Saturn) that it might afford him 
Force e greater Light, and perform its Revoluti- 
iſt fall ss the ſooner; it could not appear 2 Minutes 


Hiſtant from him. Add to this, the propor- 


: from WE 
ional Smallneſs of ſuch a Satellite, and it will 


e found almoſt impracticable to diſcover it. 
Nov, if it be but only poſſible, that tho” 
is Planet had a Satellite, it might not be dif- 
overed; there is no Reaſon for concluding, 
becauſe no Satellite is diſcovered, that there- 
fore Mars has none: And yet this is the only 
Argument for that Concluſion. 


CX. 
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The eighth 
Conference. 


5 Cx. N. 1 perceive the Strength of 70 


wherefore, let me aſk you, What would þ ; 


MATHO: or, The 


Reaſoning very well, and what Probabiſih en 


there is, that Mars ſhould rather have a ear, 
tellite than be without one. The Conſider Wiſtant 
tion of theſe Things, is extremely pleaſant 


the Conſequence, or what Difference ſhoullli 
we feel, if our Moon were removed to tie er to 
the preſent Diſtance from us? = 

P. We ſhould not then have four Hnodiu 
Months (as they are called) that is, four Coe c. 
junctions of the Moon with the Sun, in . 
whole Lear: Nor ſhould we only be withoulli 
the pleaſing Variety of ſhorter Months, bull 
the Moon then could not afford us above the 
fourth Part of the Light we enjoy from he 


at preſent. | 55 Wat 

M. That would indeed be a very diſadvan- jam 
tageous Change. I have ſometimes read 1 ide 
fmall Print by the Moon-ſhine; but then 2 
imagine the full Moon could not give us mort e re 
Light; than now ſhe does three or four Days ile 
after the Conjunction —How would Thing OC 
be, if ſhe were carried off from us, to fou elo 
times the preſent Diſtance? 1 901 

P. If the Moon were but at twice the pre. ly F 
ſent Diſtance from us, Matho, according to gu 
your laſt Queſtion, ſhe could no longer re- ph 
volve round the Earth as a Satellite; but be- he 
low it, as an inferior Plane. it 

M. Well, leaving that Conſideration. ] 
P. If ſhe were at four Times the preſent kat 
Diſtance from us, we ſhould not have a full Riv 
Moon once in a Year; nor could ſhe then wh 
give us above the 16th Part of the Light ſhe mt 
affords us at preſent, "AO nh 


M, 


C oſmothearia Puri 24 


Ff yo M. That muſt be but a melancholy State | Thi eighth 
babilihhh nen our Months would be as long as our — 
e a ear, and our Moon twinkled dimly, like a 
nlider WWW Gant Lamp in the Heavens. - But, on 


eaſant! ; 
=" k C 
o twia 


e other Hand, what Advantages ſhould we 
2ap, if the Moon were but at half the pre- 
ent Diſtance from her: For, as removing 
er to a greater Diſtance, muſt diminiſh her 
ight, and leſſen the Frequency of its Re- 
rns; ſo bringing her nearer us, mult have 
he contrary Effects. 

P. It'is ſo; the Months then would be on- 


ſynod j 
Ir Con- 4 
in the 1 


vithouß about a third Part of our preſent Month, 

is, bund the Moon would give us four times more 
ve eight than now: But as the Tides are occaſi- 
m bei ned by the Action of the Moon upon the 


Vaters; if ſhe were brought within 30 Semi- 


jameters of the Earth to its Center, the 
read ides muſt ſwell to a prodigious Height. All 
then ie low Countries near the Sea-Coaſts, would 
; mor Sc rendered uninhabitable, the Sea for many 
" Days ties overflowing them, every Time the 
"hings oon paſſed our Meridian, either above or 


Wclow. Our Tides, which now riſe.to 9 or 
Wo Feet, would then ſwell to 68, and in ma- 
1 ly Places to a greater Height. We can ſcarce 
igure to ourſelves, the Impetuoſity of ſuch a 
WH cap of Waters, ſetting in ſucceſſively from 
he Ocean, on the Coaſts, and es back 
ith equal Fury. 

M. 1 conceive in ſome fort, what Deva- 


Nation this muſt make: As the Mouths of 
1 full Rivers are on a Level with the Ocean into 
then which they not the Tides would roll far 
it ſhe into the en „ and all round muſt be an 


inhoſpitable Def art, neither Sea nor dry Land, 
but a Scene of conſtant Horror, while the 
4 Floods 


68 | MATHO: or, The 


The oighth Floods ruſhed either the one Way or theig. : 
Conference: ther. How much happier then are we, alli 

» Things now are! May I aſk you after thiz Wo rder 
What would be the rap aan. to us, if th oe ſa 
Moon's Diſtance were but a fourth Pat offers 
what ir is; or if ſhe were within ſixty: thow | 
fand Miles of our Earth ? 

M. Perhaps the Tops of the Mountain 
could hardly then afford a fafe Retreat to the 
Inhabitants of the Earth, from the tumultugy 
Sea. I mean, it is to be feared, that then 
the Moon would draw the Ocean almoſt fron 
its Bed, making it wheel round the whole ane 
Face of the Globe, in two oppoſite Tumon 
or Mountains of Water, as the Earth revo, 
ved on its Axis the contrary Way, And ii 
this were to be the Caſe, it nearly coineide 
with that terrible Diforder we obſerved be. 


fore, when we ſuppoſed, the firſt Impreſſiq 


Pl 
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*F} of the diurnal Rotation, made upon the fol! 
"i Part of the Globe; but not upon the Waten Wn 2. 
Perhaps, the Mountains themſelves would ue 
bk Time. be daſhed to Pieces, or waſhed dow Wil 8 
5M by the Fury of the rolling Floods, and out 4 
| Planet reduced to a State of Confuſjon. —_ wy 
M. 1 ſee the Conſequences in both Cale AR" 

are nearly the ſame: The not impreſſing " Av 

diurnal Rotation on the Waters there, and BY 

the Moon's impreſſing a contrary Force upon 0 

them here, muſt have had the ſame Effect. arc 

P. It is like wiſe neceſſary here to obſerye, — 

Matho, that the Moon, in all Probability, i E 

the largeſt Satellite in the Syſtem, in Comps 1 

riſon of her Primary; it can therefore lels * 

bear her nearer Approach. The Satellites of ir 

Fupiter and Saturn, are perhaps larger Bodies th 


than the Earth itſelf; but ſtill they are 
much 


Coſmotheoria Puerilis. | 
uch leſs in reſpe& to their primary Planets. The eighth 


berefore their nearer Attraction, cannot dif. Conifrence 
er this, WE rder the Fluids of thoſe Globes. And upon 
; if th e ſame Account, a Satellite of Mars or of 
Part of Pers, muſt be extremely little, compared 


ith its Primary, in order to roll about thoſe 
eſſer Planets at a ſmall Diſtance. | 
M. I was going to aſk you this very Que- 


to the ion; namely, What would enſue if the Sa- 
ultuow ellite were equal to its Primary? But you 
at then ave prevented, me. And, beſides thoſe 
ſt fron Changes, which we think only a Sport of the 
whole WF ancy to imagine, draw deep, I fee, in their 
umorg, WC onſequences, and affect all Nature round us. 
revol: P. The Reflexion is extremely pertinent. 
And it If the Primary and Satellite were both 
incide WE qual in Magnitude and Denſity, the Diſtinc- 
ad be ion of Primary and Satellite would be loſt. 


f their Diſtance were the ſame as at preſent, 
heir periodical Time ought to be ſhortened, 
ioo increaſe their centrifugal Force; if their 


Vater, 'o | 

uld in WP <riodical Time were the ſame, their Di- 
down {tance ought to be enlarged, to weaken their 
id our Wcentripetal, If this were the Caſe, between 


the Earth and our Moon, and if the preſent 
Proportion were once broke; we have no 


ng the WE Notion on what Terms it could be healed a- 
. gain. One Thing, however, is remarkable 
upon in chis Suppoſition: That both of them muſt 
chen neceſſarily revolve about their common 
ſerve, if Center of Gravity, (equally diſtant, in that 


Caſe, from either): without Room for the 


— Exception I made a little before. Now, ap- 
+. 5 | ply this to the Syſtems of Saturn or Jupiter, 
res here there are five or fix Bodies: All theſe, 


WT if equal, ought to be equally diſtant from 
their common Center of Gravity, and there- 
p | fore 
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' Diſtances of Bodies moving round a Centen 


MA HO,; ar; The 


fore difpoſed in the Gircumference of a Cirgl  P. \ 
and at equal Diſtances from each other e ho« 
that Circumference. Thus rolling round id M. 


Center, and keeping ſtill the ſame relative $ 
tuations with reſpe& to each other, then 
would be no Difference of periodica* Month 
nor Foundation for that Proportion betwee 
the Squares of the Times and Cubes of th 


which, if I may ſo ſay, is the Key to all ou : A 
Knowledg of the Motions of the celeſi the 
Bodies. Hence taking away the Diſtinion aws 
between Primary and Satellite would be of de O 
Conſequence in many ReſpeQs. e $ 

M. 1 find, becauſe we come into a Woll her, 
already prepared and habitable, we are P. 
ſenſible what Art and Power it required t i 
make it ſuch as we ſee it: But from thek per 
Suppoſitions, and their Conſequences, I per vat 
ceive how many ways it was poſſible Fog bin 
Power and Knowledge leſs than infinite, von 
have miſcarried in this complicated, "0 _ c! 
Deſign. A mere Change of Diſtance might rſu 
have made that Moon, which now gently M 
moves the Waters of our Ocean, and chean fays 
our Nights, the Ruin of our Globe: Andi pon 
Change of Magnityde, all Things elſe remain hy 
ing the ſame; muſt. ſoon have ſub steig ar 
Nature. PE... 

P. Nothing could RIAL: Re me, "hah 8 
that you have a quick Senſe of the Subjed . 
we diſcourſe upon, than the natural Obſerys t 
tions you often make concerning them. 4 

M. I am younger than you, Philon, a tt 
it is more natural for me to make theſe ny 


{eryations; t ton! for the K Philolophe., 


% i 47 5, Mo 
8 #* 


Coſmotbeoria Puerilis. 7 21 


Cirgle, h P. What you ſay ſurprizes me; pray ſhew Theeighth 
thet i e bow that could de. 1 Conference. 
md e 17. You Men have forgot your firſt Pre- 


tive $, dices, and think always on the right Side : 
„ then eſe Wonders therefore do not affect you 
Jon much. When we come into the World, 
etween ed fin begin to turn our Thoughts on the 
of eat Objects round us, we fancy the Conſti- 
enter tion and Frame of Nature muſt be neceſſa- 
all ou : And when we take the firſt View of it, 
cleſiJS the Effect of Art and Power, and fee the 


indi 
of bat i 


aws obſerved in the Contrivance, we feel 
de Oppoſition between our Prejudices on the 
e Side, and ihe Truth of Things on the 


— 


wo 


her, in all its Force. 
re g P. This ſeems not to be without Reaſon; 
red ut it reflects no great Honour on thoſe of 
1 thee per Years, who either never made theſe Ob- 
1 per WE vations, or have now loſt that Senſe of 
. for (| bings which produces them. ; 
te, 17 | EE ACNE 
night WW CX1. But are you not already fatigued in 
might Wy rſuing theſe Matters? ORR 
genth M. Not in the leaſt ; ſomething new al- 
chen ays occurs from what we happen to talk 
And; gon: And now methinks 1 fee the Reaſon 
main hy Jupiter is placed at ſuch a Diſtance from 
ed,;al ars, and Saturn from Jupiter; as alſo, why 


Wc next inferior Planet to the/e two ought to J 
ave been but ſmall. „„ 


Lath 

beds P. What do you take to be the Reaſon of 
ſerya theſe Things? _. ot Ieben net 
5 74 M. Thoſe two huge Bodies, I ſuppoſe, 
* ith their Train of Satellites, muſt by their 
 Ob- \ttraftion have diſturbed each other, had not 


e Space between them been large enough to 
revent that Inconvenience: And had the 
next 
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ence. 


— — 


The eighth next inferior Planet been equal to either 9 
them, that muſt have increaſed the Diſorder 
What you ſaid a little before ſeems to me en 
tremely reaſonable, That there can be 1 
Chaſms, nor unneceſſary vacant Spaces in | 
Syſtem. 


/ 
f 


MATH O: or, The 


P. Your Conjecture is confirmed by thi 
Obſervation of Aſtronomers ; for while tha 
two uppermoſt Planets paſs each other, nat 
withſtanding their great Diſtance, they a 
obſerved ſomewhat to affect each other's % 


tellites. And had the Planet next to the 5 
(or indeed any of the inferior Planets) bee 5 
equal to either of theſe, not only the upp M 
Parts of the Syitem, but the Center ile... 


would have been ſenſible of the Difference. : 


When the Planets happened all to be on on Ay 
Side of the Sun, and no Balance ow th xce 
other, Saturn muſt have been more diſturbe me 
in his Courſe, and the central Body iti ity | 
ſhaken. „ 3 Nee 

M. Then it ſeems, placing the little Plat 
net Mars in the Gap between our EA art 
and Jupiter, as alſo the whole Diſpoſition ew 
of the Planets, was not merely atbitray, re. 
and indifferent, as is generally thought, bu 7 
the Reſult of pre-contrived Order and Come. ¶ th 
nience. | | 5. 

P. You will perhaps ſee more of this tt 


you go on. When we have weighed Thy ou 
maturely, and conſidered the Forces. of the 
Sun and Planets, according to the know! 
Laws of Gravitation; we ſhall find that this 
large Interval, which we may think employ: 
ed to little Purpoſe, is in the main the greatel 
Frugality of Space. 1 af : 

. g | | V 


Coſmotheoria Puerilis. 


cal Time ought to be ſhortened to increaſe. 


be he centrifugal Force; or the Diltance between. 
= he two Bodies ought to be widened to weaken. 
7 he centripetal : Now, though you have al- 
7.4 eady told me ſomething concerning the Law 
e thol pf the centripetal or attracting Force; yet 
„ Hot xray reſume the whole Matter, and lead me 
EY no it in a familiar Way, if poſſible. 
r's Us P. Good Matho, you are like to cut out 
> then ore Work for us than, I'm afraid, either of 
) dens will be able to go through. | 
* OUT 1. Enough of your Art, Phzlon, you have 
tel ready, by your pretended Difficulties, ſcrewed 
e rence ns 


ny Curioſity to the greateſt Height, 
on dung. 1 would do every Thing to oblige you, 


on th xcept ſpoiling a noble Subject, and making, 
turd more intricate, through my Want of Abi- 
y itle Ity to communicate it to you eaſily : But 


ace it muſt be fo, let me firſt obſerve to you, 
le Pe it 1 ſhall be better able to explain theſe 
r ED :cticulars by bringing Examples, than, by 
poſition ewing you the Reaſons of them from Na- 


bitraq re. a t os LS 
bt, du 27. Without apologizing for yourſelf,” that, 


Conse. 


this u 
Thing 
of the 
know Wl 
hat this 
-mploy: 
greatel 


M 


the fitteſt Method to be taken with me. 
P. The centripetal Force, you remember, 
s the immediate Work of the Deity ; and 
ough he might have appointed other various 
aws according to which Bodies might have. 
ravitated to each other, yet this is the Law 
bich for wiſe Reaſons he has made to obtain, 
bat the Gravitatign between '1wwo Badies ſhould. 
ways be inverſely as the Squares of their, Diſ- 
ances from e FFF 


f VOL, II, = E 


V. You faid juſt now that, were either of Tic eighth 
P « - 4. 4 h 1 di Conferen 1 
wo attracting Bodies made larger, the periodi- f 2 
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MAT HO: or, The 


M. This I remember; but let me apſh 
it to the ſeveral Suppoſitions we made befor 
-concerning our Moon, that the Thing may 
become more obvious.——If the Moon had 
been at half the prefent Diftance from 
Earth, ſhe muſt have been attracted four Time 
as ſtrongly by it, as now 2? 

PH. Certainly. 

M. And then you ſay her periodical Time 
muſt have been but about a third Part of ou 

reſent Month, in Order to increaſe her cen- 
trifugal Force, and prevent her being dram 
down to the Earth? _ 

P. It is ſo; our Month then would ham 
been to our Month now, as 1 to 2, 828. 

M. And her gan then muſt have beer 
greater? | 

P. Without Doubt; as he performel ner 
chree Revolutions for one, and but at half the 
Diſtance. 

M. Again, had the Moon been but at 
Fourth Part the preſent Diſtance from us, ſit 
muſt have been attracted ſixteen Tien 1 
ſtrongly as now? 

P. Tou are right. 

M. And dur Month th a Rat har 
been ſhorter? _ 

P. It muſt have TUE juſt an eighth pan 1 
our preſent Month. 

M. And therefore her Velocity muſt hare 
been greater, to give her more centrifugs 
Force 85 

. Unqueſtionably; for N ſateg 

s more centripetal Force, her een 
Force ought to be increaſed n to Lay 


went N nearer 206.6 


* 


. Cofmatheoria Perilis. Bl, 
M. On the other Hand, had the Moon been The in. 
t twice the preſent Diftance from the Earth ny 
muſt have attracted her but with a fourth - 
part of the Force it does now; and we could 
ot have then had four ſynodical Months {as 
ou call them) in the whole Lear; or her 
elerity muſt have been leſs, to weaken her 
entrifugal Force, and bring it alſo to be a 
ourth Part of the former. 3 | 
P. In all this you are extremely right. 
M. And had ſhe been four times farther re- 
oved from us, ſhe muſt have been attracted 
ut with a ſixteenth Part of the preſent Force; 
which Caſe we could not have had a full 
Moon once in a Year; and her Celerity muſt 
Wave been ſo diminiſhed, as to leave her but a 
tenth Part likewiſe of her former centrifu- 
il Force. | | EG 
P. You remember the Caſe very well, and 
Include very rightly. | n 
M. From hence then it follows that, as — 
Whange of Diſtance from the attracting Body 
ganges the centripetal Force; ſo changing 
Wc Vclocity of the revolving Body changes the 
WEntrifugal. IEEE 
P. It muſt of Neceſſity, {#246 
NM. Put as the centripetal Force is increaſed. 
gr diminiſhed, inverſely as the Squares of the 
iſtances; is not the centrifugal Force alſo 
creaſed or diminiſhed in a certain regular 


A | 
P. It is. | | | ee 2 

M. Now indeed I call to Mind the In- | 
Ince of the Stone whirled round in a' Sling, =— 
hen you told me that the centtifugal Force - =Y 
changed in a very regular Mykh anner, — 1 | J 
= | 5% DARE > cd —— nh N Fe , 
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The eighth p: You call to Mind that Particular wen 


Confereace. 


opportunely. 
—— MH. Pray then ſhew me after what Proper 


tion it becomes greater or leſs; for I perceive 
if we knew that, we might underſtand hon 
it is that the two Forces balance each Other; 
ſo that a Planet is neither drawn down to the 
central Body, nor flies out from it. 


CXII. B. Here you muſt know * 
though the Law of the centripetal Force be 
arbitrary, and might have been different fron 
what it is, had it ſo pleaſed the Creator; the 
centrifugal Force, on the contrary, riſes fron 
a Neceſſity of Nature; or, to expreſs it mon 
juſtly, — the Reſiſtance of Matter, by 
which a Body always tends to move on in! 
ſtraight Line. 
M. We talk'd of this long ago, whas me 
firſt conſidered the circular Motions of the 
"Planets. : -.- 

FE. Hence therefore a Body muſt reſiſt bein 
put out of its Direction (that is, it muſt exe 
2 centrifugal Forte) not only according to th 
Celerity with which it is carried round; buff 

alſo by ſo much the oftener as ir is drawn oil 
of its Direction by the centripetal Force inthe 
ſame Time, or hindered from going on in 
fraight Line. 

A. This ſeems plain; ; it muſt reſiſt cad 
Time it is pulled in, as it were, towards iht 
Center; and if a Body is, by a repeated u 
tractive impulſe, four or five times drawn 
ward from its projectile Direction, in the ſam 
Time that another is but once diverted from 
chat Direction, their Celerities being the ſams 
it mult have four or five times the ernte 
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r Nn r orce of the other. However, as the centri- The eisen 
= 5 | Conferenee. 
1 agal Force here depends on two different Cauſes, 
Tage pray ſpeak of them ſeparately, that I may the 

Tceiwe, 10re clearly conceive what Share each -has in 

id hoy producing the Effect. 1 | 

other; P. With all my Heart. Let us therefore 


: to the uppoſe that another Moon, at a four Times 
| greater Diſtance than ours, were carried round 


4 he Earth in the ſame Time; and then tell 
y that 


me what Celerity ſhe muſt have, with reſpect 
ce be o the interior, Moon? OR : 
it fron M. Four times a greater Celerity ; becauſe 
Jr 3; the e moves round a four times larger Circle in 
es from he ſame Time, Lo. 5 
it mon P. The Periphery of it is certainly four 
er, bf imes longer. i E 


nan M. That is what I meant; for the circular 


Space itſelf is ſixteen times larger. 

P. Therefore as ſhe moves with four times 

a greater Celerity, ſhe muſt have four times a 
preater centrifugal Force ; for ſhe has four 
imes a ſtronger Tendency to go on in a 
raight Line. | | 

M. This I think I conceive : And if her 
Orbit were only twice as wide, ſhe would 
have but twite the centrifugal Force of the in- 
ner Moon, becauſe but twice her Celerity. 

or I ſuppoſe” there are as many Deviations 
from moving on in a ſtraight Line, in the 
Circumference of a leſs Circle, as in that of a 1 
greater. | VALET SY 

P. Certainly ; becauſe the leaſt returns back 
upon itſelf, as well as the greateſt, And if 
you conceive a Compals ſo contrived, as to de- 
tcribe two concentrical Cireles at once; like 
Parts of both Cireles require an equal turning 


hen we 
of the 


iſt being 
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78 
The eighth 
Conference. 
— nome 


M ATH 0: or, The 
round of the Compaſs ; and therefore equilh 


deviate from ſtraight Lines. 
M. So far I underſtand then; when: two 


* 
y 


Bodies revolve about a Center in the fame 


Time, and there is no Difference, except i 


the Celerity, or Wideneſs of their Ou ; 


their centrifugal Forces will be as their Cele 
rities. This likewiſe is the Caſe, when we 
ſuppoſe the Earth to revolve about the Sun 


a greater, or/leſs Diſtance, ſtill in the ſamy 


Time: The centrifugal Force, and therefon 
the centripetal, is always as the Earth's Cele 
rity in its Orbit, or as its Diſtance from the 


Sun, 


P. The Application is very juſt. — 


to come to the ſecond Cauſe of the Inereaſe ; 


centrifugal Force; ſuppoſe now that mon 
Revolutions of the 3 inner Moon were perform: 
ed in the ſame Time ; and the MT 
beeome different. 

M. Give me an, Example. 

P. If the inner Moon, inſtead of one 0 le 
volution, performed two in the fame Time 
what Celerity muſt ſhe have? 5 

14. Twice her former Celerity ; that 
half the Celerity of the exterior Moon. 

P. And how often would ſhe be retraQel 


om going on in A ſtraight * in * tuo q 


Revolutions? 


M. Twice as often. certainly, as in on 
Revolution. 

P. Join the Effects of theſe two different 
Kae together, and then tell me what bs 
centrifugal Force will be? | 

M. Give me Time to conſider this dl 


Fw two Periods ſhe is twice as often retrat 


ed from going on in a ſtrai 4 Line, as 1 
one; or twice as often reſiſts being turned 
oul 


Coſmotheoria Puerilis. 


en toc clcrity :—Therefore her centrifugal Force is 
ce fi vice double, or quadruple of what it was. 
cept u P. It is juſtly enough reaſoned, Mathe; 
Orvits ut could you not make it a little plainer ? 


r Cele, M. I underſtand the Thing, but have not a: 


hen Command of Words. Twice the Number of 
Sun A ectractions in the ſame Time, will make the 
e ſary ody reſiſt twice as much, being put out of its 
erefor FT: ire&ion,. or exert a double centrifugal Force 
's Gelen the ſame Time; and double the Celerity 
om tip will make it double of this Double, 


vi. This will indeed ſhew that in the whole 
— pM 


WET ime of the two Revolutions, the Body ex- 
reaſe e rts a quadruple centrifugal Force, of what It 
t mor goes when it performs but one Revolution in 
:rform: that Time: But how: will it ſhew that the 


Body exerts a quadruple centrifugal Force, in 
ny Inſtant of that Time? . 

M. Since the Body moves equally in its 
rbit, or does not exert more Force in one 
art than another; divide the Time into any: 
Number of Inſtants you pleaſe, and the whole: 


ing vil 


ne Re 
Time 


that is 2 Bum of the centrifagal Force into as many 
„ arts; and ſtill the centrifugal Force in any 
trade inſtant, when the Body performs two Revo- 


eſe tw 


in od ; P. I perceive now you underſtand the Mat- 
er thoroughly; nor is the Argument different 


üfferen on any other Suppoſition: If the inner Moon 


ſhe muſt move with thrice the Velocity, and 
— Fc xcrt her Tendeney of going on in a ſtrai ght 
retra Line thrice as often; that is, ſhe muſt exert 
, as chrice the triple of her firſt centrifugal Force 


is carried three times round inſtead of once, 


ED utions, will be quadruple the centrifugal Force: 
In the like Inſtant, when it performs but one. 


in! 


„ 
»ut of that Direction; and at each time with The, eighth. 
Jouble the Force, becauſe with double the "eee 


' 
f 


MAT HO: or, The 
The eighth. j in the ſame Time: Or her centrifugal Forel 


Conference. . 
— is now nine times greater than it was. 

M. Or if ſhe performed four Revolution 
for one, ſhe muſt. exert four times as often 

her . centrifugal Tendency, with four time 
the Celerity ; or have four times the Quadry, 

ple of her firſt centrifugal Force. So. that 
the centrifugal Force here iacreaſes, with 
the Squares of the Number of Revolution 
performed i in the ſame Time. 

P. That mideed is the Law, reſulting ya 

fee, from the Inertia, or Inactivity o Mat 
ter. 
M. But a Body revolving about another 
muſt either be drawn nearer to it, or cartiz( 
Farther from it, unleſs theſe two Forces, the 
centrifugal and centripetal, balance each o. 
ther. 


H. It muſt. | „„ 
M. What Method can there be then o 
bringing them to an Equilibrium ; ſince h 
one Force is arbitrary, and the other the W 
cefſary Effect of the Inertia of Matter? b 
P. A Method of accompliſhing his Deſign 
can never be wanting to the Deity : It is from 
bringing theſe Forces to an Equilibrium, Ms 
tho, according to the different Diſtances of 
the Planets from the central Bodies, that the 
beautiful Proportion flows, which we have lo 
often ſpoke of, between the Cubes of the Di- 
ſtances, and Squares of the periodick Times, 
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CxIII. M. Since theneliine we have fallen 
fo naturally into this Subject, pray take the 
Trouble to ſhew me how this Proportion 
reſults from bringing theſe contrary Force: 
10 an Equality: For the Explication feems 

to 
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* calily from what we have une T a 
P. It does indeed; nor ſhould I think it a 
rouble : But ſeriouſly, I am afraid that ſo 
any new Things will be apt to confound- 
ach other in your Memory. | 
AH. Their Connexions and Dependance 
ather will bring them back in Order, Only 
o on in the fame plain Method, and by the 
lelp of Examples: This makes the abſtrack 
eaſoning more palpable, and hence e 
hings will ſtick better with me. 

P. Well, fince you will have it fo, let us. 


il Force 
olutiong 
as often 
Ir time 
Quadry, 
So that 
8, with 
olutiom 


N ; you ; 
0) Mat. -4þ 


nother eep ſtill to our two Moons, the one at four. 

| Cartel imes a greater Diſtance from the Earth than, 

0 he other; and if both revolved about it in, 
ch 0- 


he fame Time, in what Proportion fhould. 

heir centrifugal Forces be? 

M. The centrifugal Force of the more re- 

note, as was ſaid juſt now, muſt be four times 

greater than that of the zearer; as having: 

our times the Celerity, and but once the. 8 
umber of Deviations from the projectile 


then of 
ace the 
the 1 


Deſi gs Direction. | 
is fon P. And in what Proportion ſhould their 

n, * bentripetal Forces be? 

nces 0 


M. Stay a little till I recollect. e 


that the tentripetal Force becomes greater, as the, 
5 ſo Square of the Diſtance becomes leſs.----It is. 
the Di. 


v. The centripetal Force of the inner: 
Ps Philon, ſhould be ſixteen times great- 
er than that of the other. 

P, If then we ſuppoſe that theſe Forces are 
equal in the exterior Moon, what Difference 


Times, 


e fallen 
ike the 


- 
Boron ii! there be between them in the nearer ? 
F . = -. Stay a little :---- The inner M oon hath: : 
_ f Gxteen times a greater centripetal Force, and. | 
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"+ 8 MATH O: or, The 


mg wal the fourth Part of the centrifugal.” "Wk | 
me! How ſoon muſt ſhe be drawn down tk: ave: 
the Earth !----She has only the ſixty-fount Ml 
Part of the centrifugal Force which ſhe ought WWſccm 
to have, that it may balance the centripetal 
and keep her moving in a Circle about the 
Earth. 

P. Explain this Point a little more ſtink 
ly, if you can. 

M. Theſe two Forces are equal i in the ex. 
terior Moon: But the centripetal Force of! 
the nearer, is ſixteen times greater than the 
one of them, and the centrifugal Force only 4 
fourth Part of the other, Wherefore it is 
plain, that this laſt Force muſt be ſixty-fou 
times greater than it is (that is, ſixteen time: 
greater alſo, than the centrifugal Force of the 
exterior Moon) that it may balance its con. 
trary centripetal Force. Bok 

P. You have now made it plain enough! 
But how is her centrifugal Force to be increak 
ed, that it may become ſixty- four times 
greater than it is ? 

M, Give me a little Time to think of it 
This is pretty crabbed Work for a Beginner, 
-The centrifugal Force is increaſed with 
the Square of the Number of Revolutions per: 
formed in the ſame Time.-----That Square 
ought to be ſixty- four- Therefore the Num- 
ber of Revolutions ought to be eight----I'm 
ure this is right enough, ----Now, Philo, it 
the inner Moon performs cight Revolutions, 
while the outer Moon performs one, ſhe 
muſt have ber centrifugal Force equal to het 
centripetal, and neither be drawn down to the 
Earth, nor carried off from it, but retum al 
ways in the ſame TIER. p 


* 8 99 


„ n E wt 
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| B. Notably done, Matho Tou have be: — 
own th aved like a Hero! x 
'-founth M. I am glad of it; but here a Difficulty 

e Oupht ſeems to occur. 

ripetal, P. What is it? 

out "the M. If one Revolution of this exterior Moon 


were only equal'to-the eight Revolutions of 
ours, ſhe muſt certainly be in Conjunction 
ith the Sun in leſs Time than a Year: And 


the ex you ſeemed to ſay the contrary, when I aſk. 
Tree of ed you, What Difference there would be, if 
nan the the Moon were at four times the preſent | Di-- 

: only a WWſtance from the Earth?) 


P. There is no Difficulty in this Caſs, Mas 


ty-fou WWW: For though the periodical Month of a. 
n time: Moon, at four Times the Diſtance of ours, 
of the ſhould conſiſt of about 218 Days; yet 327 5 
ts con- Days more ought to paſs, before ſhe could a- 

; gain overtake the Sun, or get between the 
nough Earth and him. Becauſe the Earth, in the 
ncreaf- Interim, muſt have moved a great Way for- 
time ward, in its annual Courſe round the Sun: And 

1 it would not be enough for the Moon to come g 

; of it: WF oppoſite to the Point where the laſt Conjunc-- 


KY r OI PS d OO; ], ¾ OE 


ginner, tion happened; ſhe muſt ſtill move forward, 
d with till mne gets between the Earth and Sun again. 
ns per. Here ber Hnodical Month therefore, ſhould be 
Square more than twice as long as her periadical; and 
Num: conſiſting of about 545 Days, two Lunations 
_ would hardly happen in three Years:. - 
Hm, if M. I have ſome Notion of this: The pe- 
utions, riodical and fynodical: Month would always be 
e, ſhe equal, if the Earth ſtood ſtill: But as the 
to her Earth moves, the Moon has ſo much more to 
to the run over, after her periodical Month is fi- 
urn al- niſhed. 
Pi. It is fo; and at preſent the ſpnodical 
P. Month 
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The eighth Month is about two Days longer mea P. 
Conference. indi eal. | f | 
TY M. Well, to return; of! 


r 


CXIV. Let me conſider what I have done iſt: 
or how the Proportion between the Squares sem 
of the periodick Times, and Cubes of the the 
Diſtances, appears from this Number 087 Re. cob 
volutions. ll 
H. You ſee the Diſtance of the berg 282 
Moon is 1, and of the exteriar 4. we 
M. Right. | Mo 
P. The Cubes of theſe are 1, and 4 W to 
M. They are. eacl 
P. The periodick Time of the interior nut 
Moon is 1, and of the exterior 8. to | 


M. Certainly ; fince the one is eight time 
the other. 

P. But the Squares of theſe are likewiſe 
and 64. 

M. O Philn! You have made me Happy! 
For it was the Height of all my Wiſhes (if 
may ſay fo) to underſtand this; and now! 
do underitand it. This is not only an Exams 
ple of the Proportion; but it ſnews from the 


Nature of Things, how theſe Motions mul in 
be in this Proportion. M 
P. This is the Law, Maths, which obtains w 
in the Motions of all the primary Planets th 
round the Sun; and alſo in the Motions of 
all the Secondarizs round the ſame Primary. P 
M. I remember you told me, that they ſc 
who placed the Earth in the Center of the 
Syſtem, and ſuppoſed the Sun to revolve . S 
bout it, in the fourth Place (namely above b 


the Moon, Mercury and Venus) confounded 
wis beautiful Law of the planetary Mode 


* 


Coſmot heoria Puerilis. 
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ance the centrifugal Force, or the Reſiſtance 
of Matter on which it depends, is ſtubborn 
and unyielding: For, let us ſuppoſe, that the 
Diſtance of the Sun from us, was but 12cco0 
Semi-diameters of the Earth, or 200 times 
the Diſtance of the Moon; and then, the 
Cubes of their Diſtance will be 8ccoooo and 
1: The Square-Roots of which Numbers, are 
2828 and 1, So that the periodical Time of 
the Sun, ought to be 2828 times that of the 
Moon: That is, either our preſent Year ought 
to contain 2828 Reyolutions of the Moon, 
* each conſiſting of about three Hours, ſix Mi- 
interior nutes; or our preſent periodical Month ought 
tio be but the 2328th Part of the Year; whence 
t times one Revolution of the Sun, would be equal 
to 247 of our preſent Years. Either of which 
2wile ! is monſtrous. _ C ˙ ws es 

A. Thoſe Philoſophers. are as far wrong 
happy! WW in this Reſpect, it ſeems, as in ſuppoſing that 
s (if 1 8 ſuch a ſmall Body as the Earth, could reſiſt 
now | the attractive Force of the Sun and Planets, 
Exam; without being drawn from its Place. 
om the P. They might eaſily be excuſed, Matha, 
15 mul in not diſcovering this Law of the celeſtial 


Motions; but not to own the Miſtake they 
obtain were under, after it was diſcovered, is ſome- 
Planets thing worſe than Ignorance. | 


ons of AM. Pray give me another Example of this 
ary. Proportion, that I may apply the ſame Rea- 
at they WH foning to Bodies revolving at other Diſtances. 
of the P. Suppoſe two Planets revolving, about the 
le 2. Sun, the one five times more remote from him 
above than the other, which is nearly the Caſe be- | 
zunded WR tween Jupiter and our Earth: and then 
tions. A. Permit me to go on with the Argu- 


p. They do Violence to Nature itſelf ; The geber 


Conference. 
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fame Time, it muſt have had but a fifth Pax : not! 


more centrifugal Force than it hath, it will 


for Jupiters one; for 121 is the Square of 11, 


MATHO: or, The 1 5 bh 
ment myſelf. The Earth, being but oi 
a fifth Part the Diſtance, will have 25 time 
more centripetal Force than Jupiter; and, il 
they had performed their Revolutions in the 


his centrifugal Force. Therefore, if we ſup 
poſe theſe two Forces to balance each other ons 
in Jupiter; when the Earth has got five time I ©: 


ſtill have but the centrifugal Force in Fupite, 


or the 25th Part of what it ſhould have, that P 
its centrifugal Force, as well as centripetal, dam 
may be 25 times that in Jupiter, and conſe. M 


quently, the one balance the other. WM 

P. You expreſs the Matter very clearly ama 
Go on. 1 | | | 

MH. Since the Earth muſt have 125 time ces 
more centrifugal Force than it has, that Num- 
ber 125 muſt be the Square of the Number of 
Revolutions which it performs, in the ſame 
Time that Jupiter performs one; or it mull 

erform ſomewhat more than 11 Revolutions, 


P. The Square-Root of 125 is 11, and a. Mc 
bout two tenths. ſup 
M. Then the Diſtances being 1 and 5, the lo 
Cubes of thefe are 1 and 125; and the times an 

being 1 and 11,2; the Squares of theſe are WW fri: 
likewiſe 1 and 125. 8 

Pe. All this is perfectly right, Maths; and 
on this Suppoſition, you fee Naa periodic W 
Time, muſt be ſomewhat more than 11 Years: ha 
But had we taken the Proportion of the two th 
Diſtances more exactly, which is ſomewhat W 
greater than that of 5 to 1, Fupiter's period þ? 
cal Time would have been 11 Years, and'#: tt 
U 


bout 314 Days, which it really is. However 
4 : =, p . - it. ; 


Coſnotheoria Puerilis. 


Rü t was needleſs to have ro ſuch Nicety, 
5 mme nich muſt have engaged you in a more te 
and, 9 — Computation 5 ice the Reaſon of. the 
s in the ns hing appears as well from one Diſtance as 
fth P an another. Ts : =D 
we lp . As this Proportion holds in the Moti- 
1 other ons of all the Planets revolving about the Sun, 
de Un hall try the Computation by my ſelf; ſince 
it muß have their Diſtances and periodical Times in 
Tupiter, me firſt Diagram you gave me. j 
Ce, LIES P. By that Means, you may make this fun- 
ripetal, aamental Theorem, familiar to your ſelf. 
cone. BW . As to its being fundamental, I am not 
1 : yet ſo good a Judge : But certainly, it is an 
dearly amazing Inſtance of the Power and Wiſdom 
| of the Creator, to impreſs theſe different For- 
5 time ces on the ſame Bodies, in ſuch a Manner, 
t Num. that while the centripetal always impells the 
nber of | Planets inverſely, as the Squares of their Di- 
e ſame ſtances from the central Body; the centrifugal 
it muſf : is proportioned to it in that only Quantity, 
lJutions, WW by which a circular Orbit could be deſcribed! 
of,. Let thoſe Perſons, Matho, look to theſe 
and 1 Motions of the Sun, Moon, and Planets, who 
WL ſuppoſe that the Deity muſt be an indolent and 
5, the 8 othful Being; or perhaps only a mere Name, 
e times and State- Trick, of the firſt Legiſlators, to 
eſe are fright Men into a Compliance with their 
schemes. 5 3 
0; and M. O ſtrange! Indolent, or a mere Name! 
eriodic ay What Proof of almighty Power would they 
Tears: have; or could they comprehend? Are not 
ne two theſe Motions expoſed to the Eyes of all? Or 
1ewhat would it ſatisfy them that there was an all- 
eriodi- prwerſul Being, who preſerved the World, if 
and a+ the heavenly Motions were ſtopt, and Nature 
wever went into Confuſion? Ty b. 
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The eighth 


Conference. 


— 


of any Body, deſcribing a circular Orbit 3. 


a 


% 


MATHO: or, The 


P. You have Reaſon to aſk this contract 
tory Queſtion: For when Men refuſe their 
Aſſent, to the moſt plain and natural Profs, 
it looks as if they would be ſatisfied with their 
Contraries; that is, with no Proof at all; or 
rather, that they are reſolved not to be ſatisfiet 


d thi 
ant 
nd fi 
ct iv cc 
f the 
ſrticle 
planet 


CXV. M. Since it is certain from Obſerus: P, 
tion, that the Squares of the Times of the ered, 


M. 
al T 


Planets .round the Sun, are as the. Cubes of 
their Diſtances from him ; and ſince you have 
ſhewn me, according to what Law the centri- 
fugal Force is increafed or diminiſhed ; I no 
ſee plainly, and any Body may from thence 
gather, that their Attraction toward the Sun, 
is inverſely as the Squares of their Diſtances WF *© 
from him. : 

P. Shew me how you collect this? 

M. The centrifugal and centripetal Force 


r a a Bn lrg He LN 


bout another, muſt be equal: But by examin- W---: 
ing the centrifugal Forces of any two Bodies, W 


according to the Rules you have explained to P 
me, I find theſe are inverſely as the Squares coul 
of the Diſtances of the two Bodies, from the at a 
central Body. Therefore I conclude, their 2 
centripetal Forces, which are equal to theſe, Rar 
muſt be in the fame Proportion. =” 7 

P. Your Argument is good; but apply! it to 1 
ſome of our former Examples. * 
M. In the Example of our two Moons, ; e 

one at a four times greater Diſtance from the R 
Earth than the other, the nearer Moon hath - _ 
double Celerity, and deviates eight times of- : 
tener from the projectile Direction, in the 3 
ſame Time, than the exterior: Hence ſhe by 


muſt” have ſixteen times more centrifugal 
Eotce, 


Coſmotheoria Puerilis. 


5 f 809 
tradie. d therefore ſixteen times more centripetal, N 
ſe then gan the Moon at four times the Diſtance. ies. 
Proofs, nd from this I now ſee, that the Proportion 
h their ! -tween the Squares of the Times, and Cubes 
all; or f their Diſtances, is indeed a fundamental 
tisfied WW :icl:, in order to underſtand the Law of the 


Planetary Motions, | 

P. It is as you ſay; from that once diſeo- 

ered, the reſt becomes eaſy. e 
M. I am likewiſe ſatisfied from this Argu- 

ment, diz. Since the Squares of the pcriodi- 


ſera. 
of the 
bes of 
u have 


r eas ad 1 En q . 


centri. al Times of Satellites, revolving about the 
I now ame Primary, are as the Cubes of their Di- 
thence ſtances from it; that they cannot be more, 


or ſo much attracted to any other Center, 
WE; to that of the Planet about which they 
nove. For if they were but equally attracted 
o another Point, their Attraction to that 
Center, would be nothing at all, inſtcad of 
deing inverſely as the Squares of their Diſtan- 


2 Sun, 
ſtances 


re 


Force 
bit a- 


amin. ces: Whence that Proportion muſt be ſpoil- 
odies, ed. a ' . : . ö i 
ned to P. You are right: ſince no Attrafio at al 


quares 


could have given Foundation to no Proportion 
m the | i 


at all. : _ 
M. But you ſaid that other Laws of Attrac- 


. their | 
tha tion might have been appointed by the Crea- 
TG or, had he fo kms es « | 
vito P. Surely; for the Attraction might have 
deen directly as the Diſtances, or inverſely as 
ools, the Diſtances; or directly as the Square- Roots 
m the of the Diſtances, or inverſely as the Square- 
bach Roots of the Diſtances; with an endleſs Num- 
es of- ber of other Suppoſitions, which were all e- 
\" the qually poſſible to the Deity, though not e- 
e ſhe qually convenient for the Nature of his Work. 
ifugal A. Pray give me an Example of this, that L 


orce, may 


90 MATHO: or, The : 
The eight may ſee the Difference between any of thee 


afcrence. and our preſent Conſtitution ? A 
os 2 You need only to be put in the wal A 
to purſue any of theſe Caſes by your {lll 

Tell me then, if the Attraction had been | 

rectly as the Diſtances, and one Planet hail 

been removed to twice the Diſtance of and 4 

ther from the Sun, in what Proportion vo 

their centripetal Forces have been? | 

M. That at twice the Diſtance: muſt h 
beerr twice as ſtrongly attracted; according : 
its double Diſtance, to wit. | 

P. And their centrifugal Forces > 

M. Theſe muſt have been in the ſame p 
portion, to balance their contrary: centriperli 
Forces; if they were both to move in Clrey 
lar Orbits. 

P. By what Means could the Planet at doy 
ble the Diſtance, have had double the cent 
fugal Force, to balance 1 its double centripets 
Force? 

M. If it had performed a Revolution in the 
ſame Time, its double Celerity muſt hav 
given it a double centrifugal Force: For on! 
this Suppoſition, the centrifugal as well a; 
centripetal Forces, muſt have been as the D- 
ſtances.” And—at this Rate---all the Planets 
muſt have revolved about the Sun in the ſame 
Time: For then their centrifugal: Forces mul 
all have been as their Celerities, or Diſtances? 
from the Sun. | 

N It is ſo ; the outermoſt Semen hare 
performed a Revolution. „ as ſoon as the 1 n- 
nermoſt Mercury. | 

M. Let me go on; I think I ſee ſtill ſome- 

thing farther. - In that Caſe they could neter 
have changed their relative Situation with Re. 


ſpect 


ea to each other; Saturn or Fupiter per- The <ighth. 
Mr ming half, or any Part of a Revolution, as — 
on as Venus or Mercury. And if at the Be- | 
Winning of their Motions, ſome Bodies had 
een placed on the oppoſite Side of the Sun, 
ith Reſpect to others, they could never have 
ad Sight of each other, but always remain- 
a in that Oppoſition, obſcured by the Sun's 
Ways. Or had an interior Planet been placed 
Wirectly between another and the Sun, it muſt 
Will bave appeared as a Spot upon his Diſk. 
n ſhort, our preſent Conſtitution ſeems eve - 
y Way preferable to this. Bog 
= -. It is likewife more natural, Mathe, that 
he Attraction ſhould go on decreaſing from 
Wc Sun, as well as the Heat and Light, and 
ecreaſing in the fame Proportion; rather 
han increaſing — Again, if the Gravita- 
ion to the Sun had been inverſely as the Di- 
Wtances, what muſt have been the Conſe- 
quence ? eb ian E 
AM. A Body at half the Diſtance muſt have 
een doubly attracted, and ought therefore to 
have had double the centrifugal Force of an- 1 
other, at the whole Diſtance. | 
P. And if they had performed their Revo- 
lations in the ſame Time? 1 
M. The innermoſt could have had but half 
the centrifugal Force of the other; or ones 
fourth of what it ſhould have had. 25 
P. How could it have got four times as 
much centrifugal Forces? . 
M. If it had performed two Revolutions 
for one. And from this I ſee the reſt: For 
ſince the interior Orbit was half the exterior, 
and the interior Planet revolved twice in the 
Time the exterior revolved once, their Celeri- 
ties 
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and Saturn in ſomething leſs than ten 


ſcribe a circular Orbit. 


moved to a much greater Diſtance: from tht 


MATHO: or, The 

ties muſt have been equal, and therefore thy 
- periodical Times * as their Diſtanen 
from the Sun. - 

P. You are perfectly right. If this bai 
been the Law of Gravitation in our Syſtem, 
the Celerities of all the Planets muſt - hay 
been equal, and their periodical Times g 
their Diſtances. > ned muſt have performel 
a Revolution in ſ ome more than five, Leas 


M. I am delighted with this Sort of Res 
ſoning, and fancy, without giving you mart 
Trouble, I ſhall be able on any other Suppo: 
ſition, to draw the Conſequences for myſelf 
and find out on what Terms the centripet 
and centrifugal Forces are to be brought t 
an Equilibrium, ſo that the Body ſhould " 


KR It will not. be difficult. 
cxvl. M I now begin to underſtand win 
J deſired to be informed of in the Beginning 
of our Diſcourſe ; namely, That all theſe fx 
teen Bodies poukd not have revolved about the 
Sun immediately, as the Center of their Mo- 
tion, without great Inconvenience. 2 
Z. In what Reſpect? ö 
M. The more remote Planets midſt * 
have been deprived of their Moons, which, 
by reverberating the Sun's Rays upon chem, 
diverſify and chear their Nights. 
. They would likewiſe have ſuffered an. 
other Loſs, Matho, not inferior to this, in 
that the exterior Planets muſt have been re: 
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ore the 


M. I have a Notion why this muſt have Th SY 
iſtanen 4h but pray aſſiſt me. annum 8 


Our Moon, for Inſtance, by revolving © 


his bat * the Earth, as a Center, muſt neceſlari- 

Syſten, WW” be brought near it, that ſhe may be with- 

iſt han n the Bounds of its ſtronger Attraction: But 

imes * ſhe revolved directly about the Sun, ſhe : 
rforme uſt as neceſſarily have been removed to Aa 

Years eat Diſtance from the Earth, that ſhe might 


ave been on the other Side of that Limit ; 


of ger eſt the prevalent Attraction of the Earth, 
zu mon i ſnould have diſturbed her motion, or drawn 
Süuͤppo. her the contrary W ay. 

myſelf M, This is indeed very obvious from what 
1tri eta] bas been ſaid before : She muſt have then rol- 
— led a conſiderable Way without that Limit; 


as now ſhe moves within it. 

P. If then we conſider Jupiter and Saturn, 
thoſe larger Planets, attended each with a Sy- 
tem of Satellites; their Moons, in this Caſe, 
nd wha! revolving ſeparately about the Sun, muſt have 
-ginning been removed to a vaſt Diſtance from them. 
fan; M. To a vaſt Diſtance certainly, if (which 
out the WJ ſe<ms reaſonable): they ought to have been 
eir Mo: placed as far without the ſtrong Force of theſe 

buge Bodies, as now they are within it. For 
in thoſe remote Regions, where the Sun's at- 
it then WY tractive Power becomes comparatively weak, 
which, the Force of Jupiter and Saturn reigns far, 
them and wide. | 
5 WY P. We may in Gabe Mackey gelt to what 
red in 2 Diſtance their Satellites ought to have been 
this, in removed from ſuch huge Bodies, in that Caſe; 
en e. when we conſider that they diſturb each o- 
enn the ther's Satellites, at an immenſe nn in 
95 the 0 Diſpoſition. 


M. That I did not think. of: 4 find now 


you 


uld de. 


The * you had good Reaſon to ſay, That "the 


Con 


condary as Primaty, had revolved about t 


Syſtem greatly enlarged. 


f 


MATHO: Js, The 


Interval, which we may think laid out” 9 tl 
Purpoſe, is — when —_— conþ. 
dered, the greateſi Frugality of Any d 
the Satellites of theſe great Bo wh | nag they 
have been as far removed from either & 
them, as now the Bodies themſelves are & 
ſtant from each other. 

P. If therefore Uthe Planets, as wal 0. 


Sun ſeparately, as the immediate Center of 
their Motion, Saturn, you ſee, muſt hay 
been removed much farther from the Cent 
than at preſent, and the Buunds of the whole 


M. To near double, I peel and the 
periodical Times of the Planers muſt in Cons! 
ſequence have alſo been lengthened, accord- 
ing to the Proportion we have ſpoke of. 

P. Wichout doubt: Had Saturn been 
double the Diſtance, he could not have cot 
pleted his Revolution in leſs than eighty. to | 
Years. 

A. Hence 1 ſve then, if all theſe: ſited! 


Bodies had revolved ſeparately about the ſame: * fe 
common Center, as now the primary Planets ak 
do, they muſt have ſuffered two Loſſes equally ollir 
great; having the Heat and Light of the Sun] Loa 
more faint and languid by Day, and no vie- ad. 3 

| rious Luminary to pre his Place 1710 Night to tl 
P. All that Variety of Ligh athe, "We ard 

db muell admired —5 all Ee Vici I a... 
and glorious Phznomena in the Heavens, a Cen 
ber- extinguiſhed on this Suppoſition plac. 
M. In Truth, I think it is hardly poſſil⸗ mor 

to conſider the preſent: Diſpoſition of the /. Maden 


W l and how uſeful the ſeveral 1 | 


Coſmotheoria Puerils. „ 
to each other, without being full of a The cighth 


1 enſe of Love and Gratitude to the Creator, ,, 3 

A Y or his indulgent Care and Proviſion, Were 20 
Any A deprived but of our Moon, it would not 

uſt the eaſy, I believe, to find out all at once, the 

ther 9 yeral Loſſes we ſhould ſuffer, 5 


P. It is reaſonable to think, we could only 
iſcover ſome of them by feeling them. *© 


our ll CXVIL. N. What we have ſaid juſt now, 
enter of ggeſts a Reaſon, 1 think, Why the utter- 
| oſt Planets ought to have been larger than 


oſe nearer the Sun. 5 | 
P. For what Reaſon then doth it appear to 
fou, that this was ſo ordered? RTF 
M. By how much the exterior Planets 
vere to be more diſtant from the Sun, ſo much 
e more were they to ſtand in need of the 


+ on Relief and Comfort of thoſe Satellites, or vi- 
geen nous Luminaries: And had they not been 
e coal rodigiouſly large Bodies, in reſpect to the 


nterior Planets, their attractive Force could 


* "Wot have been ſtrong enough to keep each of I 
ited hem a Syſtem of Moons rolling about itfelf. (1 
e fins F. I am entirely of your Opinion. Saturn 


e ſee, in the utmoſt Regions of the Syſtem, 


out s able to retain five or ſix ſecondary Lights 
de gal olling round him; and Jupiter, though near 
5 we bout the Middle of it, keeps four; whereas, 
| Night had any of the four lower Planets been ſet off 
% 2 the utmoſt Parts of the Syſtem, they could 
I | ardly have retained one Satellite, againſt the 
18. rs Attraction of all the great Bodies lying near the 
2+ enter. We may imagine that great Bodies 


placed near the Center, might have been 

more proper and uſeful ; but we do not con- 

ſder the Inconvenience of ſuch a Diſpoſition. 
| | | 'The 
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ſoo uſeful to one another. 85 
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Body to move the faſter, the larger it is: N 
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MATHO: or, 'The *Y 


N The Syſtem in that Caſe could not have Celer 
. ſited of near ſo many Bodies, nor tho cheir 


M. Beſides the Inconvenience, the preſai 
Order ſeems more agreeable and decent 
would have had the App<arance, in ſome oi Root: 
of Neglect and Careleſſneſs, had the leſſ 
Planets been thrown on the out- ſide: Bi 
theſe larger Bodies incloſing the Syſtem, lodlf 
ſtately and magnificent. ” 

PH. Add to this likewiſe, Matho, (ſince thi 
Celerities of the Plancts are reciprocallyig 
the ſub-duplicate Ratio of. their Diſtances from 
the Sun:) that it muſt have appeared agalnl 
the Order of Nature, for ſuch a mighty Bod 
as Jupiter to have been carried round wit 
the rapid Motion of Mercury; or that Me 
ry, Venus, or our Earth, ſhould have moe 
at the flow Rate of Saturn or Jupiter. 
M. It does not indeed ſeem natural, for 


— 


of the Celerities of the Planets.  * * | 
N date ſay, if you conſider it, you vill 


explain a little, if you pleaſe, this Proportion 


be able to make this out by yourſelf. © - orm 
M. The Truth is, I do not undefſta f oti 
what you mean, by being reciprocally in i aalf 
fub. duplicate Ratic of the Diſſance.. bee 
P. That is only, that the Celerities of the \nd 
Planets, are inverſely-as the Square-Roots of Pur 
their Diſtances from the Sun. f 
NM. This is more intelligible, and ng] 
fancy I can deal with it, by the Help of of o. 
former Example of the two Moons -In igt 
interior had her Orbit but a fourth Part of that P. 
of the exterior, and ſhe performed eight Re- ant: 
volutions, for the other's one; ſo that, her x* 


Celerity 
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Celerity was double that of the other : Or a 2 
their Celerities were as 2 and 1. But 2, the Conference. 
Velocity of the nearer, is the Square · Root of 
4, the Diſtance of the more remote, that is, 
their Velocities were inverſely as the en 


we cohs 
ole nei 

2 
+ preſeat 
ent." If 


me ſon Roots of their Diſtances. 28 

he le P. 1 find I was in the wrong, Mathe, 3 
je: affect ſuch a learned way of ſpeaking; good 
m, loc Senſe has not fair Play, when it is oppreſſed 


with hard Words: But L ſhall be on my 


ince Guard for the future. 

ocally i M. If then the Diſtances of 80 Earth and 
es fron 7 «piter,, from the Sun, were as 1 and 5, their 
d gan elerities would be contrarily as the Square- 
ty Boh Roots of 5 and r. 

nd w. You are perfectly right; and it is ſo in 
t Mera all other Caſes . 


M. Leaving this, pray let me a to 
you, leſt! 1 forget it, one ſingular Advantage, 
ith Reſpect to the ſhortening the Darkneſs of 
our Nights here on this Planet, nn have 
often thought of by my ſelf. 

P. What is it? 

M. IL underſtand from what we RG ſaid ' 
formerly, concerning the annual and diurnal if 
Mations, of the Earth, that we are exactly 1x 
nalf the Time in the Rays of the Sun, and -  Þ 
he other half in the Shade of the Earth: - 


e mov! 
al, fort 
t is: But 
eee 
you vil | 
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es of he and yet a great deal more than the half of 

Roots our Time is Day-light, if I may ſo expreſs  _ 
+;; 511: r; for if we take in our Marning- Dawn, and by 
4 no WE cn g- Twilight, they ſhorten the dark Half 4 
p of oi f our Time, by at SG Tree Hours r 
eight. 

rt of that P. This, among mig others, is an Ad- "x 

ight Re. antage we reap, Mathe, from the Conſtitu- 


ion of our Atmoſphere, which, ſpread round 


that, her | 
Vol. II. : F the "Av 


Celerity 


MATH o: or, The 


The eighth the whole Earth, does the Office We 2 
Conference. for ſome Hours every Night, by refleding 
i Light of the Sun in upon the Globe . | i 
1 rounds, Were it not for this Conde 


1 intenſe Darkneſs would ſucceed to the vl 5 
1 Light, not gradually as now, but in tn 
WH | ſtant: And contrarily, the Light of — | | 
\ to intenſe Darkneſs. The Traveller ee) 
Wt be benighted in a Moment, after loſing 
bt ö of the Sun: Nor in the Morning ſhoully es 


be able to bear the ſudden Change, fo uard 

Shades to bright -Sun-Shine, It woulll ; 
. like bringing a Man from Confinementy a lean 
_ dark Dungeon, all of a ſudden, into op eſer 
. I' 4. O the Goodneſs of the Creator! | | 
_—_ / Light is a precious Thing, how many m 
4 derful Ways has he taken to ſupply it to 
Creatures! Who of a ou thinks nl 
on this Advantage? It ſeems to be fach! 
thoſe Caſes, where we could only d dif 0 
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ö our Loſs by feeling it. 
WH | We are graciouſly prevented vid | 
„ | Comforts of Life; and therefore, as you xpol 
Wl | ſerved a little before, we imagine TW 
ms . could not have been otherwiſe than they A icity 
| . M. I remember you told before, n ä 
_ | Atmoſphere is a Scene of Wonders; FT ne 
4 think this is one, That the Air ſhould be Jo tra | 
=_ - ſparent and pure, as to tranſmit to us the Ly 
_ the fixt Stars; and yet ſo groſs (if I may ue ran t 


Word) as to reflect « on us the Light! 7 the phere 
when abſent. | tween 
P. The Air that . our Globe, l theref 

tho, is as neceſſary to our Support, count 

5 Globe itſelf. This elaſtick Fluid, 8 cles i; 
- the Breath of Life: It is in all the Parts dy ou 
our Bodies; and by a Counter O00 nie | 
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Coſimotheoria Puerilis. 9 
e feet not, preſerves them conſtantly from The eighth 
* cruſh'd N It is many Ways abſolutely ne- Nr 
eſſary to Vegetation; the Vehiele by which 
ess and refreſhing Showers are conveyed to 
e otherwiſe barren and thirſty Mold; and, 
vith all this, it is the very Spirit of Fire and 
lame, without the Uſe of which Life would 
Wc miſerable. * 

M. 1 ſee on every Hand, by what Inſtan- 
es of Power and Kindneſs, the Creator hat 
zuarded his Works againſt the Exceptions of 
onorant Mortals : All this is performed by 
| eans of an Element, which we think ſcarce 
eeſerves our Attention. 1 75 
Pi. It is true; but in the Nature of Things 
here is no guarding the Works of Knowledge 
gainſt the Calumnies of Ignorance, ſince the 
nore artful the Performance is, the more 
uch People carp at what they do not under- 
and. Let us leave them then, to the R.. 
proaches of their own Mind, to which afmall 
\ cquaintance with the Works of Nature will 
txpoſe them. - — : £5558 

M. I was going to aſk you about the Ela. 
icity-of the Air, and why you think it is in 
very Part of our Bodies; but I am afraid of 
roubling you. _- J 

P. A few plain Experiments will make you 
mow more of the Elaſticity of the Air than I 
an tell you. The Weight of the Atmo- 
phere is balanced by this Repellency be- 
tween its leaſt Parts. The Preſſure of it, 
therefore, upon all the Parts of our Bodies, is 
ounterpoiſed by this Repellency of the Parti- 
cles in all Parts of the Body; and not at all 

y our ſoft Fleſh, and leſs by the Repellency 
of the outward Particles one againſt another; 
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na  MATHO: or, The 
The eight h becauſe the Surfaces or Figures of our Badia! 


rence. 


are not fitted to that Purpoſe. When the 
Preſſure is taken off one Part of the Ha 
laying it on the Mouth of a Glaſs, aur 

5 which the Air is drawn, we feel a great hg 
and Pain. This is becauſe the internal Pani 
cles have nothing to act againſt. "We aa 

feel an equal Pain at all Times, and al 

Parts of our Bodies, were it not for hee 

The Repellency of the external Air has m 

Share in this. When the Glaſs, from whit 

the Air is drawn out, is of an irregular Figure 

it is ſhivered to Pieces in an Inſtant “ When 

Men dive to ſuch Depths in the Sea, that ths 
internal Particles of Air are crowde@ into half 

the room, they feel great Pain. This is com 

firmed likewiſe from what happens ig the 
Diving-Bell: But theſe Things would requit 
more Time and Words. * 14409; 0M 
M. Nay, Philen, I am now more than cons 
tent to leave you: You talk away ſo fall, thit 
you are quite out of my Sight, 5 85 
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When the Air is exhauſted out of the Glaſs- Receur 
there is a prodigious Preſſure on all the Parts of ity quiterounk 
The mutual Repulſe between the Particles of the , Al 
does not keep off this Preſſure; or form an artiſicab Va ̃ 
ſerve the Glaſs, It bears this Preſſure by the Advantage d 
- Figure; as an Egg, preſſed equally at both Ends, beats a Us 
Force. Our Bodies therefore ſuffer a Preſſure at all tim, egul 
to what the exhauſted Receiver. does. And neither the N 

of our Bodies, which is conſtantly changing while we move 8 
breathe, not the firm Texture of our Fleſh, is fitted ue r 
.conſtant. and vaſt Weight. And though either of | theſe *. 
the Cauſe, we ſhould, nevertheleſs, feel always an exceliveFm 
It muſt be a Spring, therefore, both more powerful and a 
- which counter-a&ts this Preſſure, and prevents the fatal BY 
would otherwiſe have. And this Spring can be nothing bt 
Particles of the Air itſelf, in all Parts of dur Bodies, a8 

* It's irtpoſſible to reflect on this without Amazement ! 
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pon 


Ninth CONFERENCE. 


at muſt have been the Conſequences, if the 
hou Moon had moved in a Plane, croſſing the E- 
in cliptick, or Plane of the Earth's Orbit, at right 
- theſe: Angles. That our Earth is a Moon to its own 
has nn Satellite, appearing to her near 16 Times larger 
| which ban the Sun himſelf, and thereby throwing on 
eber 2 val? Cleam of Light. Jupiter appears 
When! 


to the previ e of his Satellites, 1600 Times 
e Sun 


that hes /arger than 1 does to us; and Saturn 
nto hal more than 1000 Times larger to his neareſt. 
ee Satellites : They muſt therefore throw a prodi- 
ions Splendor on their own Moons. That the 
| require 2/anets, both primary and ſecondary, are thus 
carefully illuminated, ſhews they are not empty 
1an conn Seats ; but deſigned for Habitations: For Light, 
Faſt, hall i the Nature of Things, anſwers to Eyes. A 
1 freillful Artiſt could nat deſign that tubich is more 


noble for the Uſe of what is of an inferior Na- 
ture. The whole material Univerſe was there- 
fore made for the Sake of rational Beings. 
eng That our Sun, at the Diftance- of Sirius, or 
Sen Arcturus, would appear but like one of the fin- 
Vault ed Stars, and the folar Planets be quite abſorb. 
ae, by the immenſe intervening Space. The great 


port 9 centrifugal Force on the larger Planets, a Re- 
r the FLO F to their Inhabitants, as ſuſpending a conſi- 
y Rt  derable Part of their Weight on theſe vaſt Bo. 
2 , pa... . 3 | 
e. The Denſity of thoſe great Bodies, wiſely 


=_ rw, in being leſs than in ſmaller Bodies, 
real Bec pon this Account. An eaſy Way to calculate 


ahing bn their Quantitiss of Matter and Denſities. 
3, 26,66 "EGS eee, ee Rea: 
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MATHO: or, The 


CXVIIL P.NX7 OU muſt have grown H 
liar with the Planets, and! 


their Satellites, Matho, if you have palt all 


your Time, ſince 1 ſaw you laſt, in the Re. 


gions above. 
M. Sometimes above, and ſometimes be. 


low; but Familiarity, you know, is not ſo 
ſoon contracted in a ſtrange Country: Be? 
ſides, you may eaſily gueſs from the Heads of } 
our laſt Conference, that my Buſineſs in thoſe] 


Places was both various, and difficult. 
P. All is well now, I hope? | 


M. All is fo far well, that I have 2 toler- 
we were then upon: | 
But other Things ſtill occur which puzzle me. 


able Notion of what \ 


P. It muſt be fo with Beginners, till they 


have gone through the whole Scheme, and? 


ſee the Conſiſtency of one Part with another, 


But what are thoſe Particulars that Faule f 


vou moſt? 


M. Before we ſpeak of any Thing elſe, 10 
muſt acquaint you, that an Expreſſion 
dropt at our laſt Meeting has ang my | 


Thoughts ever ſince. 
P. What was it? 


M. When we bad obſerved, that the ſhort- 


ening the Diſtance between the Sun and Pl 
nets ſeemed 


by all Means poſſible to han 
deen ſtudied by the great Architect of Nature 
and had talked of the Number of Bodies that 
compoſe the Solar Syſtem, you added, that" 
all the Planets revolved about the Sun, nearly 
in the ſame Plane; but that there were other 


Sun m 
Bodie 
croſs- 
right 
branc« 
when 
tion, 


that t 
Way 
tween 
wake! 
ſatis fi 
woulc 
thoſe 
P. 
cernii 
it wo 
M. 
ever 
P. 
diſco! 
readil 
thoſe 
fer n: 
M. 
lying 
that 
what 
the C 
in a 
Orbi 
imag 
ſon s 


Bodies, more in Number, which traverſed ll P. 


the Syſtem all Manner of Ways. This, u wee 
Why thionght, you ſeemed to ſay, with a Vie . 4 


to Prevent an l ; aneh, wars the 
Sun 


toler. 
upon: 
le me. 
ll they 
e, aud 


Other, 


Coſmatheoria Puerilis, 


t Oe” ? 3 E . 8 The n 
Sun might not have been beneficial to more eee 


croſs- wiſe, or in a Plain croſling the other at 


Bodies, which might have revolved about him 


right Angles? This brought to my Remem- 
brance a Particular you hinted at long ago, 
when you ſeemed to conclude (from the Mo- 
tion, I ſuppoſe, of ſome Particular Bodies,) 
that the Attraction of the Sun reached a great 
Way into the Regions above Saturn, or be- 
tween his Orbit and the fixed Stars. 
wakened my Curioſity then, and have never 
ſatisfied me ſince; wherefore, I beg 
would inform me, what lies concealed under 
thoſe diſtant Hints. 5 

P. When I have told you all I know con- 
cerning theſe Things, you will hardly think 
it worth your while. 5 . 

M. But pray acquaint me with it, what- 
ever it be. BF. 1 8 

P. If there be any Thing elſe you would 
diſcourſe of, let us ſpeak of that; and I ſhall 


readily inform you of what I know about 


thoſe Matters, if an Opportunity ſhould of- 
fer naturally, _ ES 5 

M. Next then, with Reſpect to the Planets 
lying all in the ſame Plane nearly, (namely, 
that of our Ecliptick) I was trying to find 
what would have been. the Conſequences, if 
the Orbit of our Moon, for Inſtance,. had lain 


in a Plane, crofling the Plane of the Earth's 


Orbit, at right Angles: But I could neither 
imagine the Caſe exactly, nor find out a Rea- 
ſon, why it might not have been ſo in Fact. 
P. It is enough in ſuch Caſes, Matho, that 
we ſee the pretend Diſpoſition wiſe and regu- 
nor are we to imagine that we can come 


at the Knowledge of, or diſcover all the Rea - 
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Conferen ce. 


from ſome Diſpoſitions, differing 
preſent, that were equally poffible: Tu 
ſhews us the Kindneſs and Wiſdom of the 
Creator, in the preſent Order and Motions of 
the heavenly Bodies. But ſuppeſing other 
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ſons why Things were ordered ſo, hy 
ſtakes, ; 


* 


M. 1 remember well enough the impio | 
Notion, That one might have taught he 
Deity, how to mend his Work, + © 8:44 


« * 4 , 


P. We plainly ſee great Inconvenieheies, 
from the! 


Diſpoſitions might, in ſome Reſpects, have 
been equally advantageous for us; What then 


We have nothing either to complain of, or 
carp at, becauſe the Deity hath choſen one of? 
two Ways, which were equally proper, And 
yet, in the preſent Caſe, it is certainly moe 
orderly and beautiful, that all the Bodies un 
the Syſtem ſhould lie in the ſame Plane, and 


move the fame Way (according to the Order 


of the Signs) as it were in concentrical Cu. 
cles; than that their Orbits ſhould have u 


acroſs each other, and taken up the Whole 
Space; though we ſhould not know for what 
other Purpoſe the Creator may have reſerved 
TRE 9 EN EE RE 
M. All this I agree to: Yet there is 10 


Farm in endeavouring te conceive What Ap- 


pearances would have been, had the Plates 


of the Moon and Earth's Orbits been at right 


Angles to each other. 


C XIX P. That might have been m] 


different Ways. Had the common Section df 


the two Planes always paſſed through the 


Center of the Sun, the Moon would then in* 


deed, in every Revolution, have been in 
%% Ob Rp Tong Conjunction 
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e gs Were ore Dien 
e have obſerved, may lead us into fata! A. 


Conju 
Sun, 2 
the Su 
before 
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above 
mult h 
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come 
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froth 
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could 
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on junction with, and Oppoſition to, the "The bin 
ag ? as now: As 4110 this Plane lying through 2 | 
the Sun and Earth, ſhe could never have been 
before, or behind the Earth, in its annual. 
Courſe, but till equally advanced with it. 
Thus far you conceive? |. een 

M. Eaſily; for this plane, ſtanding erect 
above the other, like the Leaf of a Book, 
muſt have moved round, as the Earth moved, 
ſo as to paſs always through the Centers of | 
the Sun and Earth: But ſtill we ſhould have 
had our full and new Moon tepolarlys as it . 
preſent. 3 

P. Hold a little. Then you will Al. 
low, ſince this Plane ſtood ere above the o- 
ther, like the Leaf of a Book, that the Way 
of the Sun and Moon muſt have lain perpen- 
dicularly to, or acroſs each other? 

M. Right; for then the Moon muſt have 
come over our Heads, from North to South, 
or from South to North, at leaſt. 5 

P. She muſt certainly have paſſed A: 
the Poles of the Ecliptick ; i 2 conſequent - 
ly, through, or near the Poles of the World. 
M. Let me conſider this Circutnſtance.— 
1 ſee the Plane of her Orbit 'muſt 'lways. 
have paſſed through the Poles of the Ecliptick;; 
And ſince our elevated Pole always. 
points to the North, her Plane muſt” have: 
paſſed throngh the Poles of the Equator too,. 
when the Earth was in'the Solftices: for paſl- 
ing ſtill through the Center of. the Sun, it. 
muſt then have lain directly South and North. 
And, at all other Times, it muſt have N 
alittle beſide the Poles. of the World. 
P, Then the diurnal Rotation of the Earth 
could not have cauſed the Moon to riſe and? 
ſet to us. every Day, as ſhe. does now; for 
158 When: 
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Te ninth when ſhe. was about the South Pole, we eat or fa 
not have ſeen her for many Days 1 Sun; 
no we ſee the Southern Conſtellations, ich geou 
never appear above our Horizon. And e Vari 
ſides, ſhe muſt have lingred long about the P. 
gloomy Horizon, either in coming in, or 90. what 
ng out of Sight, having but twelve Degree peric 
of meridian Altitude, the firſt Day of return. been 
ing from the South, and twenty-four M fell 
next, 7 | Pole 
M. I was ndt aware of this. It is ang oppc 
enough. All the Time likewiſe ſhe ſhould ie there 
about the Northern Parts of the Globe, ſte ever 
. muſt be hid to thoſe lying on the other Sid Opp 
of the Equator ; and the moſt conſtantPar q * 
her Light muſt; have been ſhed over the e beca 
zen Regions of the Earth, where there ed tl 
few Creatures, at leaſt rational In habit — 
sto perceive the Benefit of it. This muſt hay thin] 
been a palpable Miſcalculation, to make ths ſhou 
Light of the Moon take a different Co the | 
from the Light of the Sun, and ſo leave the to 8 
populous and habitable Parts of the Clown Eaſt 
worſt provided for. V P 
P. There is ſtill another Inconveniene tion. 
| not leſs than this: For ſince the Moon mull to t! 
always have moved upon (or near) a ven of d 
Circle, paſſing through the Center of the Sul thro 
- «ſhe muſt, for half of her menſtrual Couſ ßpoſe 
© have come to our Meridian almoſt at the f mor 
Time with the Sun, or about twelve o'Clod Fl 
of the Day: That is, our Moon-light mull ſible 
have happened, for the half of her RevoluWl plat 
on, by Day; when it could not have be in ti 
perceived, nor done us any Service. P 
M. It muft indeed have been fo, ſince you 
Half of that Circle muſt have come abo e 8'<: 


? 


1 


abitants, 


wſt have 
nake the 
 Courk 
eave the 


e Globe 


enience 
z0n mull 
| vertical 
the Sun, 
Court, 
the ſans 
o Clock 
ght mull 
Levolul 


ye deel 


ſince tie 
e abort 


And theſe ſeveral Circumſtances may, I 


Coſmotheoria Puerilis. 10 
fallen below our Horizon, nearly with the The ninth 
wh which would have been a diſadvanta- ConFrence. 

in Point of Light and © 

geous Change to us, in Point of Light a _ L 
Variety. tent coder bone os 

P. Things would have been different from 
what they are in moſt other Reſpects: Our 
periodical and fynodical Months. would have 
deen the ſame; and the.. Tides muſt have 
(yelled for ſome Days together, about either 
Pole, once a Month, without a Tide on the 
oppoſite Part of the Globe, as now; and 
there muſt have been an Eclipſe of the Sun 
every Conjunction, and of the Moon every 
Oppoſition.” — - 3 5 

M. I underſtand; it muſt have been ſo, 
becauſe the Plane of the Moon's Orbit paſſ- 
ed through the Centers of the Sun and Earth. 


think, ſuggeſt to us the Inconveniencies we 
ſhould have ſuffered, if not the Moon, but 
the Earth itſelf, had thus moved from North 
to South, inſtead of moving from Weſt to 
Eaſt, which certainly was not impoſſible. j 
P. That the Equators of the diurnal Mo- 
tions of all the Planets were nearly obverted 
to the Sun, was Matter of Choice, and not ; 
of Neceſlity. Had the Way of the Sun lain 
through the Poles of the Earth, as you ſup- 
poſe, the Conſequences mult {till have been 
more inconvenient, + "3 3 
M. We never conſider theſe Caſes as poſ- 
ſible; and hence it is, that we never contem- 
plate the Wiſdom and Kindneſs of the Deity,. 
in the preſent Conſtitution, 5 SEEN 
P. 1 am perfectly charmed, Maths, with. 
your pertinent and rational Reflections: The 
greateſt Philoſophers loſe the beſt Part of their 


2D Pleaſure, 
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The ninth pleaſure, ariſing from the Study of . WM - 5 
Gor — for Want of ſuch Obſervations x f 


— "8 
5 


M. The Conſequences of this | "hy 2 
I ſhall endeavour to find out by ay {op fre Fartb'. 
you have put me in the Way : But you: = Von; 
the Plane of the Moon's Orbit mi ercit 
lain acroſs the Plane of the Earth 0 the Ea 
many different Ways. Comm 
P. It might not have lain dong we bn = 1 
but parallel to his Diſk, or at right Angles to Will where 
itſelf, in the fortner Poſition: And then it me Su 
muſt alſo have gone through the Poles of the Courſe 
Ecliptick, and thofe of the Equator likewiſe the Pl: 
in the Equinoxes. the Li 
M. It muſt, as lying then directly North and and E 
South; or being every where at right Angle excep! 
to irlelf, as in the former Suppoſition. both! 
P. In this Caſe, the Moon would ſome- move 
times have been before the Earth, in i its *n. de dr 
nual Courſe, and ſometimes behind it, as at farthe 
reſent; but could never have come” into on eit 
Conzunction with, or Oppoſition to, the gun, her L 
but have always kept at an equal Diltance F; 
from Him. | never 
M. This Suppoſiti tion is, I think, ſtill with excep 
than the laſt, ſince the Moon then muſt not and a 
only have ſpent a good Part of her menſtrull cauſes 
Revolution about the Poles of the Globe, but Moon 
could never have ſhone upon 'us with her full innun 
Luſtre, as never coming to an Oppoſition WW in an: 
with the Luminary, from which ſhe borrows bit, 
her Splendor. "WM Eclip 
P. And worſe likewiſe, in that being now or the 
atrracted by the Sun and Earth, in two differ- of, f. 
ent Planes, her Motion muſt have become advan 
11 quite p perplexed and irregula. OT 
A. rad help me to EET this? C2 


bette 


Coſmotheoria Puerilis. E 
P. You know the Plane in which ſhe is The num 
now ſuppoſed to move, ſtanding erect, like Conference. 
the Leaf of a Book, to the Plane of the 
Farth's Orbit, and not paſſing through the 
sun; his whole Force muſt then have been 
exerciſed, to bring down that Plane nearer to 
the Earth's; and that on whatever Side of the 
common Section of the two Planes ſhe was,. 
M. I conceive it; in the laſt Suppoſition, 
where the Plane of her Orbit paſſed through 
the Sun, he muſt have accelerated her in her 
Courſe, but could not have drawn her out of 
the Plane in which ſhe moved; whereas here, 
the Lines by which ſhe is attracted to the Sun 
and Earth, could never be in the ſame Plane, 
except when ſhe was in the Interſection of 
both Planes: Which muſt make her dip, or 
move in no certain Plane. And as ſhe would 
be drawn forward, or nearer the Sun, the 
farther ſhe moved from the common Section, 
on either Side, we ſhould ſtill loſe more of 
ber Ligne. : 
P. You hit the Caſe perfectly: She could 
never be attracted by Lines in the ſame Plane, 
except when in her Nodes (as they are called) 
and a ſmall Digreſſion of this Sort at preſent 
cauſes a conſiderable. Irregularity in the 
Moon's Motion, —And, as I faid, there are 
innumerable other Poſitions between theſe two, 
in any of which the Plane of the Moon's Or- 
bit, would have been erect to that of the 
Ecliptick : But as they had been near the one 
or the other of the two Poſitions. we have ſpoke 
of, ſo they muſt have participated of the Diſ- 
advantages proper to either the firſt or the laſt, 


XX. MH. You have now, Philon, been 
better than your Word, I not only myſelf 
OP e under - 
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The ninth underſtand the Beauty and Uſefulne! 
Fe q +. pou preſent Diſpoſition, but could even he 
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Moon's Orbit croſſed that of the Ecliptick 


the common Plane. 


_ obſerved to be made before, it ſeems to fol- 


conſiſt ? 5 


of the Earth, to reverberate the Sun's Light, 


the Moon, it does that only as an accellory 
End, without Prejudice to the principal Uſe, 


Moon? 


fulneſs of che 


another, the Inconveniency and Loſs ye! 
ſhould have ſuſtained, had the Plane of the 


And the ſame Reaſoning ſeems to be applies. 
ble to the Moons of other . Planets, which 
muſt have been leſs carefully provided for, 
had the Planes of their Satellites lain acrok 


P. There is all the Parity of Reaſon, be. 
tween their Caſe and ours, that can be be. 
tween two Things of the ſame Kind. 
M. From this notable Contrivance then, 
as well as from all the ſolicitous Proviſion we 


low, that the Uſe of the ſecondary Planets is 
only to reflect the borrowed Light of the Sun | 
upon their Primaries. _ | _ 

P. That would be too. raſh a Suppoſition. - | 
AM. Pray wherein does the Raſhneſs of it | 


P. Our Earth performs the ſame Service to 
the Moon, as the Moon does to it; or n. 
ther a great Deal more, ſince it reflects upon 
her about fifteen Times a greater Light, 
than it receives from her: Yet no Body would 
ſay, that it was the only, or the principal ie 


in Order to illuminate the Moon. 
M. That Aſſertion would be both falſe in 
Fact, and abſurd in Reaſon. The Eartl's 
being an habitable Globe, is certainly the 
principal Deſign of it: And if it illuminates ! 


But pray is our Earth 4 Moon, to its on 


p. 


* 


| © Coſmotheoria Puri. 


preſſion, it is, in Effect, a Moon to its own 


Satellite: For ſince both Bodies are dark, 3 


untranſparent, there is the ſame Neceſſity for 
their reflecting the Light of the Sun on each 
other, mutually; but the Earth reflects it 


much more copiouſly.on the Moon, as being : 


by far the greater Body : Which is manife 

from bare Inſpection; for a little after the 
Conjunction, the Part of the Moon, not yet 
enlightened by the Sun's Rays, becomes con- 


ſpicuous to us, by the Light reflected on her 


from the Earth. | 


M. 1 have in Truth obſerved it very BE. . 


tinctly; and, from her Appearance at that 
Time, there ſeems to be a good Degree of 


Light reflected on her: For I have perceived 


it, even before our Day-light was quite gone. 


P. You may conſider what Effect the, 


Moon-light would have, if it became 15 or 
16 Times brighter; for ſuch is the Moon- 
light of the Moon, if I may ſo expreſs it: 


And if you can read a ſmall Print by our 


Moon-light, what might you do there ? 
M. Fifteen Times our Moon-light would 


make a Kind of Day-light, I fancy; and we ' 


might travel, and do all Manner of Buſineſs 
by it, as conveniently, at leaſt, as now in 
gloomy M ’ͤ ei 

P. The Earth, Maths, muſt appear there 
by Night a Globe, near ſixteen Times larger 
than the Body of the Sun himſelf; and there- 


fore, muſt throw a vaſt Gleam upon a Spec- 


tator in thoſe Parts. $5 
AM. You mean, by Night at the Moon, and 
not by Night with us. „ 
P. Your Correction is juſt; that is my 
Mn = 0 . 


ence. 
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Conference. à Moon fo large! But pray, as we pere 


Moon on our Earth? 


% . 


Moon: light were. but a fifteenth Part of what 


- Nance. | 


very Time I came here, after our firſt Meet: 
ing, how it comes to paſs, that the Moon 
appears in ſuch various Forms: But from 
what has been ſaid juſt now, and at different 
Times before, I think I almoſt underſtand'the 


Trouble. 


flecting on a Subject we come to have ght 
Notions of it, without a formal Enquizy: 
But pray, what are your Thoughts of they 
rious Appearances of the Moon? 
M. Being an opaque Body, and therefore 


appear of different Forms to us, as the Hemi. 
ſphere enlightened by the Sun is more or les 
turned to us. Therefore, in the Conjunction 
ſhe is quite inconſpicuous, except, perhaps, 
by appearing on the Face of the Sun in an 
Eclipſe, as a dark Circle: In the Oppoſition, 
ſhe muſt appear full, for her Side, to which 


theſe two ſhe muſt put on all the intermediate 
Appearances. 
this, why, before and after the Change, her 
Horns are turned contrary Ways, ſtill from 
the Sun, to wit; and her luminous Edge to- 
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The ninth II. This muſt be a fine Sight furely, de e 
SY their Moon-light, or the Light reflected m 
our Globe on them; could they perceive our 
Moon- light, or the Light reflected by the} 

P. I do not think they could; for if thei 
it is, we could hardly perceive it at this Dj. | 


M. I deſigned to have aſked you almoſt e. | 


whole Affair, without giving you farther 


P. It ſometimes ſo happens, that by te- 


neceſſarily reflecting the Sun's Rays, ſhe mult 


it is then Day, is expoſed to us; and between 


I likewiſe eaſily conceive from 


wards | 


Fr 
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a bim; for her enlighrened Ralf is then The nimls . | 
TOO going out of, or coming into, our View. 2 2 
5. You are perfectly ri 1 had prepa- e 

en ea for you this Figure“ her different Pha- = 

y the 7, which can be of little other Uſe to you 
ow, than to ſhew you that the Earth puts on 

their all the ſame Variety. of Appearances to her, 

f what as ſhe does to it, but in a contrary Order. 1 7 

is Di- .. Pray let me conſider it in that View. : 
4 I underſtand it eaſily: When we have | 

off e. we new Moon, the Earth muſt appear at the 

Meet. full to her; for her dark Side being then to- 

Moon I vards us, it is Night there. As her Light in- 

from creaſes to us, ours muſt decreaſe to her, 

terent i being carried more towards the dark Side of ; 

d the the Earth, and ſo turning her own illuminated 

arther Half to us; till the comes to the Oppoſition, 
and ſhines full on us, when the Earth muſt | 

M re- be quite darkened to her, unleſs, perhaps, in 

right i the\ConjunRtion, it comes over the Sun, 

uny: wholly covers him. right! I fee now, 

le Va- that the Earth muſt appear a much larger Boů-æ 

| dy at the Moon, than the Sun himſelf, when 

efore it not only covers him wholly, but hides' 2 

muſt great Space of the Heaven round about him. 

lemi. I ſee now more clearly, what you ſhewed:me 

r leſs before, That ſhe takes a long Time to wade 

ction through the Shadow of the Earth, which is, 

14Ps, even there, near four Times broader than 

in an herſelf. Well, I am delighted With all this, 

tion, it is ſo plain, and at the en ſo ee 

hich ey woe. 7:55 ; 
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t4 _, MATHO: or, The} 
The ninth CXXI. P. A Spectator at the Moon 


9 holding the Converſion of our Earth on ity 


Axis in four and twenty Hours. 
M. How would that appear to him? 
P. By Means of this Rotation, he would be 
furniſhed with a conſtant Variety of Objett; 


| on his Moon, offering themſelves to him fe. 
eeſſively. Our Seas and Continents would there? 


be ſeen from a right Point of View, and be 
- remarkably diſtinguiſhed by a different Bright. 
neſs of Colour. The Water, you know, drink- 


ing up the Rays, reflects but few of them com-- 
paratively; the Parts of our Globe therefore 


covered with that Element muſt appear du. 
er: But the ſcorched Plains of Africa, and 


- thoſe Countries that lie under the Equator, 


muſt have a ſtrong Splendor. 


A. This muſt certainly be very entertain 
ing. Madagaſcar, Borneo, Sumatra, and the | 


other Iſlands of that Traft, muſt make biight 
Spots amidſt the Ocean; while the Medi 


rancan, the Eurine, and Caſpian Seas, by ther 
- Darkneſs, ſet off the Luſtre of the neighbour- 


ing Continents. I cannot help thinking that 


a View of our own Globe from ſuch a D. 
- ſtance, muſt be very agreeable. Twelve Hou 
muſt change the Scene to a Spectator at the 


Moon, from Tartary and Aſia to the two Con- 


tinents of America. He could not help being 
F vanes 1 fancy, with the narrow ſhining 

© {/thmus that joins them together. He would 

like wiſe ſee, I ſuppoſe, Tracts of Land, which 
we ourſelves have not yet diſcovered, or know 


only a little of their Coaſts. -. 


a 


= 


FP. He would certainly ſee ſome Parts of our 
- Globe which we never ſaw, nor perhaps fall 
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ſhall ſet 
Courle, 
nately 

circump 


usfied, 
tertaini 
Moon. 

* 
Bodies 
incom 
Satelli 
dred " 
and m 


e puri 1 1 5, 

mall ſee. For while the Earth, in its annual The ninth 

Courſe, turned its North and South Polesalter- Conference — 

nately to the Sun, he muſt perceive the ut 9 

circumpolar Regions quite unknown to us. 
M. From all theſe Particulars I am fa- 

tisfied, that the Earth muſt make an en- 

tertaining and en Appearance at the 

Moon. 

p. But if you go on to conſider thoſe larger 

Bodies, Saturn and Jupiter, they make till an 

incomparably more -glorious Figure to their 

Satellites; each of them appearing ſome hun- 

dred Times lar rger than the Sun does to us, 

and many thouſand Times larger than the Jun: 

appears to themſelves, 7 

M. Let me intreat you to new me bow 

this is. | 

P. As the Matter is become aa to 

you now, there is no Occaſion for Intre 

Jupiters Diſk is in Reality a hundred Times 

=_ than that of the Earth; and the inner- 

moſt of his Moons is not quite fo far diſtant _ 

from him as our Moon is from us : Therefore . { 

he muſt appear to the innermoſt of his Moons - my 

2 hundred Times larger than the Earth does il 

to our Moon. But the Earth appears to our - == 

Moon near 16 Times larger than the Sun does .- 

tous; ſo that Jupiter appears to the inner- 

moſt of his Satellites almoſt 1600 Tintes larger 

than the Sun does tous. _ 

M. This would be an inconceivably i new 

and glorious Sight in our Parts of the Syſtem ! 

P. Add to this, ſince the Sun's Diſk L 

25 Times leſs there than to us; Jupiter ap 

| pears 40000 Times larger to the neareſt of hi his 

Satellites than the Sun himſelf. : 

H. If I did not all along path the Rea: 
ons 
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The ninth ſons « on which: your n ate foundel, ! 

Conference. moold think you only deſigned to indulge ne 

in a little vain Amuſement; but as it is, Tam 
\ really convinced of the Truth of bas. 0 
advance. 

. Theſe amber and Proportion are not 
much over nor under the Truth; but Where 
there was nothing that required any 'preat 
Exactneſs, it would have been needleſs fo bn 
affected it. Var 

M. Pray ſhew me next what Appearae 
Saturn makes to his Moons? 

P. Saturn's Diſk is 64 or 65 Times larger 
than the Earth's : Therefore he appears to two 
or three of his neareſt Satellites 64 Times lars 
ger than the Earth does to our Moon; and of 

Conſequence, upwards of 10co Times 
ger than the Sun appears with us. The Sun's 
_ Diſk there is near a 100 Times leſs thanhere, 
Saturn therefore at the Diſtance of our Moon 
appears about 100000 Times bigger than the 
Sun himſelf does. Thus Jupiter and ature | 
muſt appear to their Satellites, not as Moons, 
but prodigious reſplendent Orbs in the Heaven, 
taking up no ſmall Space in the azure Fim. 
ment with their luminous Bodies. For on 
allowing Fupiter”s Diſk to appear 1600 Times 
larger than the Sun's to a Spectator on our 
Earth, you will find that his Diameter extends 
to more thaw one and twenty Degrees inthe 
| Heavens. ' f 

I. I want to ſee this more particularly? 

P. The Sun's mean Diameter with us i. 
bout 32 Minutes, or half a Degree and two 
Minutes: But the Square Root of 1600 is 40 
40 Times the 'Sun's Diameter er is 

; bout 2I Degrees 20 Minutes, | 
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M. This i is plain: Bot ts: hen e The ninth = - 

Thing to my Imagination, if you can. ne 

P. Twenty Degrees is about᷑ the ninth Fart 

of a Semi-circle : So that nine ſuch Bodies, as 

Jupiter appears to his neareſt Satellite , muſt 

do more than reach from one 8d of the 

Heaven to the other. 

M. This gives me Satisfaction; and 1 find 

we have no Notion of ſuch Luminaries i in our 

Part of the Syſtem; for when Jupiter tiſes to 

bis Satellites, a whole Quarter of the Firma- | 

ment muſt ſeem in a Blaze of Light. 

P. He appears leſs to the Reſt of his Satel- 

lites; but ſtill larger than any Luminary we 

have a Notion of. 

M. And Saturn, what Figure does he make 

to his Satellites? | . ” 

P. To the innermoſt of his Satellites he ap- 

pears of incredible Bulk; bigger than Fopiter 

himſelf to the innermoſt of his; if it were 

worth the while to be particular on theſe 

Things : But at the Diſtance of our Moon his 

Diſk is about 1024 Times larger than the Suns 

to us. The Square Root of this Number is 

32 nearly; his Diameter therefore at this 

Diſtance is about 17 Degrees; ar ten and a 

balf ſuch Bodies as he, placed by each other's 
Sides, would extend over the whole . 

from Eaſt io Wer,” * +7; 


CXXI. A All this is fo new and OY 
ſing to me, Philm, that I cannot ſufficiently 
expreſs my Admiration of it, You convinced 
me before that the Heaven of Fupiter, or Sa- 
turn, was beautiful and - glorious : But this 
View of the Heaven of their Satellites ſurpaſſes 
the Force of Imagination, For we may add 
to 
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1 « — * 


* 


ox — _ MATHO: or, The 
= The ninth to this, I preſume, that every Satellite gen 
_  Conference- a fine Proſpe& of its neighbouring Moone the Que 
by which muſt appear to it, as well as to thes 
1 | primary Planet, F 
. P. It muſt be ſo, ſince they are reaſonably 
ſuppoſed not to be leſs than our Earth: If fo 
when one of them is in the Oppoſition, or ges 
10 it, and the next inferior aſcending towards it; 
the higher muſt appear to the lower lays 
than our Earth does at the Moon, But i 
- would be endleſs to purſue the ſeyeral Appear 


oY 


ances they make to each other. 
M. Pray what can be the Uſe. of this Pro. 
fuſion of Light, thrown on theſe ſecondary 
Planets, even by their Primaries themſelves! 
Or of that Light reflected on our Moon by 
: * P. What ſhould the Uſe of it 2 but that 
ey may have Light enough to ſee to k 
to their Orbits es ? . : ene 
ing in thoſe vaſt, pathleſs Spaces above, they | 
might have miſſed their Way,  _ 
| Ah, Philon! can you find in your 
Heart to joke at this Rate, on ſuch a Subje@! 
Let me beg of you to tell me what can be the 
Vie of all this Light? For it is certain, thatz | 
Thing thus laid out with ſo much Study, and / 
executed by ſuch mighty Contrivance, cant 
be without Deſign, and for no Purpoſe... 
P. I wonder, Mathe, you did not firll 
me, What was the Uſe of all that Light, fn 
on the primary Planets by their Secondaries! ? 
Or by the Sun himſelf? Can this be without | 
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Deſign, more than the other?k 
M. What ſurpriſed me moſt was, That 
the primary Planets ſhould be Moons to their | 
on Moons: This made me aſk the Queſtion 
F N * 


0 


— 


 Coſmatheoria' Purrilis, 
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yi ” 
* * — 
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Sen « firſt ; though I find I amm ſtill as ignorant of 'The ninth 
Moon, the Queſtion you put, and which Tought more Conferenee, 


ther naturally to have asked in the firſt Place. 
8 P. Can the Light then ſhed on the greater 
onable planets be without Deſign,” more than that 
: ſhed on the leſſer ? VVV 
or ner M. Moſt undoubtedly it cannot. The A 


r layer ſuch laborious Methods as we have ſeen, to 


Appear WW with ſuch Variety of Light, if Light had not 


been abſolutely neceſſary to them. 


bs Pro. p. And what is it in the Nature of Things, 
ON 


} 


. are ſo wonderfully ſupplie d? 
ut that | M. 1 cannot indeed tell; but expect that 


revoly- P. And yet I fhould think that ſuch a 
e they WY Queſtion were not difficult to be anſwered. 
UN Tell me, What is the Uſe of the Light of the 
| your Moon to our Earth? | | 


: 


abject! | M. This 1 can eaſily anſwer. The Moon 
be the illuminates the darkened Part of the Earth in 


mighty Architect would never have made uſe of 


furniſh the moſt remote Bodies of our Syſtem 


that can make Light abſolutely neceſſary to 
thoſe great Bodies lying at ſuch a Diſtance © 
00n from the Sun; and with which you ſee they * 


you ſhould anſwer this Queſtion yourſelf 


thats WF the Sun's Abſence; ſhe directs the Traveller 


„in his Way, and the Sea-faring Man in his 
cannot "I Courſe by Night, and divides our Time to us in 
a different Manner from what the Sun does. 


11 F. Very good: But would the Terragucau :- 
5 f. Clebe itſelf, (I mean the Mountains, Fields, 
aries! Rivers, Ocean,) ſtand in need of Light, if it 


Aout were not inhabited? Or what is it in the 


5 Nature of Things, for which Light is ap- 
That pointed; and to which it anſwers? To Eyes, 


_ cor to Ears? You ſee we ſtand in need of 


* 


Light 


iT 20 ; 8 NA HO: or, „ 15 2 

"The ninth Light in in our Houſes ; but could there be ay 

= rence. Neceflity for theſe, if the Houſes wete uni 
habited; if no Body dwelt in them? 

M. It is enough, Philun; pardon my way 
'of Thought. I oughtito have been upon ny 
Guard, when you began with your ane 
Way of Joking. Tou mean, that all the 0. 
ther Planets, as well as our Earth, are habt 

able Globes, and the Reſidence nl ſuch 1 
whom the Light of the Sun may be ſervice 
able; or, to os more CN ts: to > _ 
wa. oma neceſſary eſſary 


0 


cxxIn. P. Wh Why was a a Sul 1 1 
all in the Syſtem, Matho, if not upon tige 
count? Why might it not have been a dark, 
a torpid, and a motionleſs Abyſs? G why 
was the Frame of N e built at all. 
Theſe are Queſtions we 
-anſwer, if we are capal 


of: anſwering" any 


by Chance, or a deſigning Cauſe, Every body 

will own that the Syſtem required a Sun, . 

1 Motions, and the preſent! Confivances 
ecauſe it was to be inhabited. 

But was it to have a Sun, and thefe Cone: 

niencies, that only the hundredth Part of it, 


* — 
— 6 
9 ** - * * 
4 


| ſhould be inhabited? Was it to have theſe 
- Contrivances, that it might be uninhabited 
even where they ſeem to have been muſt ſuũ- 


— 2— —*V M4 2 — 


of the Creator among themſelves, the 
- Contrivances for illuminating the ſuperior 
Planets are, without Controverſy; extremely 
more ſtudied than in the lower Parts of the 
Syſtem. Call to Mind * the Heavens of 
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uld know-how to! 


Thing; if we know whether we weit male 


nay, that leſs than the hundredth Part of it, 


ed? For, if we may compare the, Works" 
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iter and Saturn, what bright Parts of the The nia 
en Univerſe thoſe are; tho' ſo far removed from ., 
me Sun. Theſe Bodies, you owned, appear 
I, to each other vaſt Globes of Light, far ex- 


ceeding the Notion we have of celeſtial Lumi- 
naries, If we ſuppoſe a Spectator brought 
from thence to our Regions, he muſt think 


e habe be were conveyed to a dull and languiſhing 
Part of Nature. TCC 
rice. M. You have ſhewn me that Particular to 
omi Satisfattion : But I ought to have foreſeen” 
is Conſequence long ago, when I obſerved 
uch various and artful Proviſion made for 
a e throwing Light on all the Parts of the plane- 
this dc tary World; when I beheld the Planets pla- 
+2 dark, WY ced not one without another, but five or fix of 
Or why WY them fo diſpoſed at the ſame Diſtance from 
he Sun, that they might all enjoy his Light 
how o <qually, and reflect it likewiſe on each other 
ing any WY mutually. This is ſuch an expreſlive Artifice, 
re made as is not eaſy to be miſtaken : Otherwiſe what 
boch Difference would there have been, whether 
Jun, che Planets had been placed far from, or ner 
ivances, Wl the Sun; were they not to have been reple- 
Right: WHY niſked with Inhabitants, who might perceive 
Conve- the Advantage of the Light? Or what need- 
& of it, WT |:!ſs Work had it been, 1 carefully to pro- 
it oß it, ide the Comforts of Living Beings, for Things 


6 theſe void of Life? 1 . 
thabitel . P. This Conſequence ſeems to be implied 
t ndi- Mathe, from the very Time we underſtand 
Works the Sun to be ſuch a vaſt Body, merely upon 
8, the che Account of the Planets. He was to keep 
ſuperior i them near him by his Attraction, and to che- 
tremely nin them by his Heat and Light. But to 
s of the i cherin what? Some mighty Globes of Mar- 
wens of ble, for Inſtance, ſome huge Maſſes of dead 

; Jußita | VoL; II. G | Matter 


* 


* 
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Ait Matter! N ; alt wortathe © 
roy aa.  - 
| M. I confeſs I ought to have conliderel 


/ 


that they might move without changing Di. 
ſtance from their Center of Heat and Light: 


nets, and thoſe revolving about the Center of 


Mind. 
this Side of the Queſtion, all of a ſudden, 


talk thus out of an Affectation to be thought 
to underſtand a Thing, before J ſee it, When 
I reflect on all we have ſaid from the Begin- 

ming, it appears to me conſiſtent in this Senle; 
but without this it ſeems ſcarce to have 1 


and nothing, ſo far as I know, makes again 
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the Work in this View, when firſt 1 under. 
ſtood that the Planets were made to revolve 
about the Sun, by ſuch wonderful Powe, 


And when I firſt ſaw that they rolled round on 
their Axes, that they might enjoy the Lipht 
and Shade alternately. No Eyes could bear 
a perpetual Splendor. But, above all, T ought 
to have foreſeen this Deſign of the Work, 
when I ſaw Planets reyolving about other Pla- 


Heat and Light! This could not be a mere 
Flouriſh of Skill in the Almighty Archie; an 
ambitious affected Ornament, that ſerved on- 
ly to ſhew what he could do when he had 


P. You are grown a powerful Orator for 


M. I am ſerious in what I ſay, and do not 


Meaning: Every Thing indeed confirms it, 


it. For why ſhould our Earth alone, of il 
the Planets, be furniſhed with Inhabitants; 
fince it is neither the greateſt, nor thennet- 
moſt, nor the outermoſt, nor the beſt furniſh- 
ed with Light, or with Variety of it, to + 
ceive them: I ſay, why ſhould it, hd * 


2 * 

bitants; 
je inner- 
furniſb- 


„ to r. 


f all the 
Planets, 


caſnulbaris Puri. 


Heat and Light, are left empty and defolate ? 


It vaniſhes long before we come to Jupiter or 


Saturn, the leaſt of whoſe Satellites are pro- 
bably as large. It is placed, ſuppoſe, at 
21000 of its own Semi- diameters from the 
sun: What is the Meaning then of Fupiter, a 
much larger Body, placed at 5 Times that 


Diſtance? Or of Saturn, placed at near 10 


Times that Diſtance? Or of Venus, placed at. 
1500 ſuch Diameters from him? Could not 
this Earth have rolled round the Sun, and been. 
inhabited, unleſs it had been attended with 


thoſe larger Bodies, rolling likewiſe round 


him without Inhabitants? 


M. 1 think therefore, Philon, we ſhould 


never look to the Heavens, and thofe mighty 
Bodies that roll round with us; nor conſider 


that their Motions are governed by the ſame 
common Laws, nor ſuffer our Thoughts to 
riſe above the Surface on which we tread; un- 
leſs we come into this Opinion: For it ap- 
pears to be that, which can only folve a thou- 
ſand Doubts in our Mind, and free us from 
a thouſand Abſurdities, which we muſt other · 
wiſe entertain, concerning the great Archite# 


of the World. | 


P. There ſeems in Truth to be no Me- 
dium, between remaining quite ignorant of all 
the Miracles of Power and Wiſdom, which 
appear in the Heavens, and coming into this- 


Notion: And on this Account. it was, that 


Men came into it, as ſoon as they began to 
compare this Earth, with the other great Bo- 
dies in Nature, and found that it was but as 


a Point, in Compariſon of the Univerſe. But 


123 
planets, be graced with Inhabitants, while The ninth ,- 
others, either larger, or nearer the Source of C., 


124 
The ninth 
Conference. 
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M ATRHO or, be 
CXXIV. Since you have ſo little Doubt of 
the primary Planets being habitable, what d; | 
you think muſt be the Uſe, or the Delign, of 
that more copious Light reflected on the 
Moon by our Earth; orby thoſe larger Bodies 
Jupiter, and Saturn, on their Secondaries? 
M. I ſhall not readily forget theſe lag; 
and as more ample Proviſion hath been made 
for them, than for the primary Planets chem. 
ſelves; they cannot be idle Phenomena in the 
Sky, to amuſe——I know not what Beings, 
if none there are: But the different Abo 
rather of ſome Sort of living Creatures; For 
thus the Convenience gf more is conſulted, as 
I remember you obſerved ſome Time ago. 
P. Certainly, the Syſtem is then of more 
Uſe ; nor can it be conſtrued a Blunder, or 
Miſunderſtanding of the Deſign, if the Works, 
of the Author of Nature are not idle, or em. 


ployed to ſmall Purpoſe. 


M. It is rather true on the contrary, that, 
the more uſeful they are, the more ſkillful they 
muſt be accounted. A large Deſign with ſmall 
Convenience ſhews, that the Artiſt was not 
Maſter of his Buſineſs. RES. © 

P. You expreſs the Caſe with Propriety, 


gy might be ſaid that our Seas are large; but 


we have ſeen that they are referred to the U- 
ſes of Habitation ; and beſides they are the 
Nurſery and Seat of Numberleſs Species of 


living Creatures: Our Mountains are wild; 


but, they are, notwithſtanding, a continued 
Scene of Vegetation and Life, and not uſe- 
leſs Deformities on the Face of the Globe. 

M. And by a Parity of Reaſon theſe {c- 
condary Planets certainly anſwer a more no- 


die End, if they are equally the Seats of 


_ lving 


Cofmotheoria Puerilis. 13235 


king Beings, than if they only reflected the The ninth 
Light e on other empty Globes. CID 
Withont this, we como le- ine to what Pur- 
poſe ſuch vaſt Spheres ſhould bandy the Sun's 
Splendor from one to another, and keep up 
an eternal Dance, unpereeived by any Crea- 
ture, unleſs, perhaps, by a few ſtudious Per- 
ſons here on Earth, peeping through a Te- 
leſcope. I cannot bear to think that ſuch 
wonderful Sights ſhould have been ſo far re- 
moved from us; if there were none elſe to 
admire them. J!!! 3 
P. The Thought indeed ſhocks common 
Senſe. But it is likewiſe of Conſequence in 
this Affair, Matho, to conſider that on the 
Surface of the Moon (the neareſt of thoſe 
Bodies to us) as ſeen through the Teleſcope,. 
frequent Mountains, higher than ours, Racks, 
Lakes, and Seas are diſcovered; all which 
ſhew a Planet not unfit for Habitation, but L 
diſpoſed like to our Earth. {© © | 
M. Something like this is perceived even 
by the naked Eye. e 
P. Here is a pretty exact Figure * of the 
e Maths, as obſerved through the Te- 
elcope. ö $7 oe | 5 e 95 
M. Pray let me look at it. There is in- 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade; for ſome 
Parts are very dark, and others reſplendent; 
don't know whether there be ſuch a Differ- 
ence of Appearances even on the Surface of 
Our Earth. e 391 3171 A3 
P. You cannot, unleſs you we 
from the Moons 7 n 
A. What ragged and broken. Places ate. 
theſe, on the Edges of theſe leſſer Figures? 
Vice Plate 2. Fig. 3. | 
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126 | | MATH O: or, The KEE 
The ninth P. Conſider how large theſe Objects gu 
Conference. be in themſelves, when they lie at near 24000 
| Miles Diſtance from us! Theſe are Rack, 
Mountains, and hollow Valles, which become 
thus conſpicuous, in certain Poſitions of the 
Moon, with Reſpect to. the Light of the 
Sun: The Tops of theſe Mountains appear 
thus, by the Rays of the Sun ſtriking an them, 
before the Light hath reached thoſe Parts of 
the Moon's Surface, where they are ſituated, 
MH. Surely the Uſe of theſe Inequalities and 
deep Shades, that appear, cannot be to refle} 
the Light on us: Such large Heights and De- 
elivities ſeem rather fitted for the Deſcent of 
Waters, and the Uſes of Vegetation 
P. What you obſerve. ſeems of gien 
Weight: No Body can be ſo fanciful ay to 
imagine, that thoſe dark Tracks, and dy 
Shades, are deſigned for the Reflexion of the 
Sun*s Rays. But it is farther obſerved, that 
theſe Shadows feen on the Surface of the 
Moon are contracted, as thoſe Parts of her 
Diſk are more turned to the Sun: jus 
as the Shadows of our Mountains become 
ſhorter, as the Sun riſes higher; and que 
_ diſappear in the Height of the Day: Wiel 
ſnews, that it is but a ſecondary Uſe of this 
Planet to reflect the Sun's Light back on the 
Earth. If that had been the only, or the 
principal Uſe of the Moon, ſhe muſt have had 
a certain equable Roughneſs of Surface, like 
an unpoliſhed Block of white Marble, ford | 
ſperſing the Sun's Rays every Way: But a0 
Riſings, or Inequalities, like Rocks or Mow 
rains. But the Author of Nature, WBO is 
fr Optician, and knew what Effect her pre- 
ſent Surface would have at the Earth, hath 
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 Coſmatheatia Puer il. | wn YG 
to anſwer different Ends. And hence it is, The ninth 1 


that we receive great Aſſiſtance even from her 20 ane. 
reflected Light: And ſhe receives greater from 
our Earth, though made unequal by Moun- 
tains and Vallies. In ſhort, the moſt diligent - 
Obſervers of this Planet conclude, that our 
Earth ſeen there would make juſt ſuch an Ap- 
pearance to the Eye, (though much larger) 
as the Moon does to us here. - OS 
M. This Point ſeems to be out of Doubt, 
unleſs we would inſiſt on Proofs which cannot 
be had, from the Nature of the Caſe: For, 
fince our Earth is an habitable Globe, and at 
the ſame Time ſerves as a Moon, there is 
certainly equal Reaſon for concluding, that 
the Globe, which ſerves us for a Moon, ſhould 
be habitable too.—T remember you ſaid be- 
fore, that the Arch, which ſurrounds the B 
of Saturn, ſeemed not wholly deſigned for re- 
flecting the Light on the interior Planet; ſince 
it keeps off as much at one Seaſon, as it re- 
fects at another: Now pray what may your _ _ 
Thoughts be of this ſingular Piece of divine 
Workmanſhip ? „ ING 725 f , 
P. It is more eaſy (as I ſaid then) to tell 
you what I do not think of it, than to form 
any conſiſtent Thought about it. I do not 
think it the Ruins of an exterior Cruſt; the 
reſt of which bath fallen down upon the Body 
of Saturn. The Dilapidation of a Planet hath 
to me a ſtrange Sound; nor are Ruins wont” 
to be ſo regular: Though even that would 
make it originally deſigned for Habitation. 
Nor can I think it is a fluid Body. It muſt 
then indeed have a fwift Rotation on its AXʒ- 
18, to give every Part of it a centrifugal Force 
equal to its Gravity, and hinder it from falling 
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MATH O: or, The Ts _ 


"The ninth down, the Time of which might eaſily be uf 


| —. ſigned : But I do not ſee why it ſhould then 


> 
— 


that this pendulous Structure may even be ha. 


dulous, tho? in different Circumſtances from 
it. There is no Abſurdity in ſuppoſing it may 
be habitable, and ſerve at the ſame Time for 
ſome great Purpoſe to the Planet it ſurrounds, 
as well as receive Advantage from it : Butthe | 
ſafer Way is to own, that it demands our 


M. Leaving this Body therefore as ye 
found it; this I think ſeems to me beyond * 
tional Doubt, that all the Planets, primary as 
well as ſecondary, are the Abodes of ſome 
Sort of Inhabitants or other.  _, ©: 


be flat and broad, with the Edge towards us: 
it. ought rather, I think, to be of a round o 
cylindrical Form. So that it appears more 
probably to be ſolid,  _ 5 

A. Lou ſeem inclined, I think, to ſuppoſe 


bitable. l = 
P. Every Body in Nature, Matho, is pen- 


Admiration, while it is beyond our: Reachto 
Ciſcover the. Uſe for which it was thus con- 


RRV. p. Conſider then in the next 


Place, Matbho, whether a ſkilful Artiſt could 


"deſign that which is of greater Dignity, only 
for the Sake of the inferior Part of the Work! 
M. Here, Philon, I fancy I gueſs what you 


intend by this Queſtion; and the Anſweris 


obvious: A ſkilful Artiſt could neither deſign 
ſuch a Blunder ; nor could a fair Enquirer in 
the preſent Caſe imagine, that Aan was made 
for the Sake of the Brutes, nor the infeno! 
Animals for the ſake of the Veget 


| ables, not 
the yearly production of Vegetables for the 


Relief and Comfort of the Soil on which the 


* 22 8 
3 x 


grow. 

upWarc 
have n. 
ing the 
Cradat 


of Rea 
vation 
and ab 
titude 
nity of 
niety.C 

. 
then ſ 
For v 
forme 


amon! 
of. the 


ings 0 
M. 


you W 
rect 
Plane 
appea 
on, t 
Uſe : 
on th 
neithe 
acknc 
nor h 
and \ 
riety 

2 
holds 
the rx 
For 
peop 
it = 


\ 


2 _ * 8 2 „ 1 8 Fe a TAS. | 
OCoſin Pilerilii. | 129 
d 2 A IP * : 


grow. This would be to turn the Bottom 3 | 
upward, and invert the Order of Things, I. hn 
have not forgot what i ſhewed me concern- 0 
ing the ri/ing Scale of created Beings. This 
Cradation is the Voice of Nature, as well as 
of Reaſon, and confirmed by conſtant Obſer- 
vation of the different 205 of Things, on 
and about our Earth. The Relation and Ap- 
titude of one Thing to another, where the UD. 
ity of Deſn appears through an infinite Va- 
riety of Particulars, always rifes upward. 
P. You reſume the Subſtance of what we 
then ſaid, in a juſt and expreſſive Manner. 
For whoſe Sake then, tell me, was this Earth 
formed, furniſhed out, and placed to revolve 
among the reſt of the Planets ; for the ſake 
of the rational, irrational, or vegetating Be- 
n OO > ONS 
M. This Queſtion is fo plain, that I know 
you will hardly expect. 1 ſhould give you a di. 
ret Anſwer : But you mean that the other 
Planets, as well ſecondary as primary (wick 
appears now to be rather a nominal Diſtincti- 1 
on, than to imply any real Difference of their 
Uſe and Nature) could not have been made 
on the Account of brute Animals, which can 
neither conceive thę Beauty of the Work, nor 
acknowledge the Benevolence of the Creator, 
nor have their Nature improved by the Power 
and Wiſdom diſplayed, in the Order and Va- 
nety of he 
F. Undoubtedly, Metho, the ſame Reaſon 
holds, and is indeed ſtronger with reſpe& to 
the reſt of the Planets, than to our Eartk. 
For if it would have been unſuitable to have 
peopled a leſſer Planet only with brute Beaſts, 
i had been ſtill more abſurd to have made the. 
G 5  - Syſtems 


» 
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1 r of Saturn and Jupiter only far th 


. Lach | 
Proportion to 


nets contrived, and all adorned; with a 
* Splendor and Brightneſs, only chat wild Beals 
might have a more convenient Retreat! 
M. Ah, Philo! name not ſack a gero 


| Infinite 


Works; nor can he be the Creator of othd 


fon 1s known from the Temerity of 9 
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ake of irrational Animals. Wherefote | 
nobler Gueſt was to be placed in thoſe ma rail 


cent Globes; who, though perhaps not re. 


ſembling us in all Particulars, may neve 
leſs be endued with the ſame 14 0 


n to the Dignity of thoſe Ache 
It is ſtrangely inconſiſtent with 


Manſions. 


. Reaſon, to imagine this vaſt Structure f th 


Univerſe to have been raiſed up in imimenk 


Space, only to be the Seat of eternal Silence 
and Solitude; the ſtarry Worlds on; high up. 


folded, the harmonious Motions. of the Ph. 


Hara] „ Nature, and affronts'the 
rajons ? BHT 


P. Wherefore, I ſay, a more divine Num 


than ſuch Kind of Beings was wanting to! 
complete the Deſign; a Nature ſanctiſied with 
| Reaſon, aſpiring after the endleſs Impro. 


ment of the rational Faculties, ſearching int 


the neceſſary and eternal Reaſons of Thing, 
itſelf deſirous of, and deſigned. for Eterity, 


Nature ſhould ever die. „ 
M. You carry me irreſiſtibly along w 
the Strength and Pleaſure of the Argument. 
It muſt be allowed that God, who is the - 
finite Reaſon, cannot but delight in rationd 


For Reaſon moſt plainly denies that a rationd 


. þ hings, except ſo far as they are ſubſervieat 
to theſe. It is thus the Government of Rev 


23 
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l . Cofmatheria Plnrilis. . 
P. Your Inference is ſolid, and of the laft The ninth 
Importance: And from thence it will follow, Coney 
that he could only have been the Creator-of - _ 
inert Matter, or of a ſenſitive and irratinal. 
Nature, ſo far as they regard ſomething high- 
er. And wherever that, which was made for 
the ſake of another, is, there that, for whoſe 
fake it was made, muſt bee. 
M. How vain and peeviſh is Man, who. 
makes himſelf the only Favourite of Heaven; . 
and claims to himſelf alone the Care of Om- 
nipotence ! as if the Kindneſs ſhewn him fup- 
ſed a Neglect of all other Things; or as if 
* injured, unleſs the Univerſe were an 
infnite Waſte to pleaſe him, How much bet- 
ter were it, as Modeſty requires, to acknow-- 
ledge the other Bodies in the Univerſe equal- 
ly dignified by Reaſon with this Seat of 
ours ! | fy HOO Ho 2 K 
P. I believe, Mathe, you have ſaid more 
than you are aware of; the Univerſe muſt be 
a Waſte almoſt infinite indeed, if the Opinion 
of the greateſt Philoſophers, founded on the 
Nature of Things, may be depended on in 
this Caſe? e 
A. Pray what is their Opinion? I ſhould: 
be glad, if what ſeems ſo agreeable to Reaſon 
has alſo the Authority of better Judges. And 
it muſt, I think, appear reaſonable to every - 
Body, that the living and rational Creation 
ſhould be as extenſive, as the dead and inani- 
mate Part of it; fince it is undeniable; that: 
the latter was made for the former. But to 
imagine that, while the material Univerſe is 
almoſt boundleſs, the rational Creation is ſo 
confined and narrow a Thing, that a Ship 
might fail round it in a few Months, is, I'm. 
g 29". _ 
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„ ATH O: or, The 
The ninth afraid, to meaſure the Works of Omöpo. 
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— tence by our narrow Prejudices,——By 


cxxvl. P. You obſerved long fats. 
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ray go on, to acquaint me with the Opinion 
Sende Learned on this Heat. 0 


- the Sun were removed always farther and far. 
ther from a Spectator, or the SpeCtator from 
him, that he muſt ſtill ſeem leſs and leſs, til 
at length he ſhould appear but of the Bignelz | 
of a larger Stat, or even of a leſſer. 
. And that at laſt he would quite 
diſappear ; becauſe from the Increaſe of the 
7 ance, the greateſt Bodies muſt at length 
eſcape the Sight. Nor, I preſume, | can any 
other Reaſon be aſſigned, except the Vaſtneß 
of the Diſtance, why many Stars, which can- 
not be diſcerned with the naked Eye, become 
perceptible through the Teleſcope. And: upWs 
ven thoſe, probably, are not the moſt diſtant; Miles 
for the Teleſcope, as well as the Eye, mult M 


have its Limits. J) K Rept 
F. Surely it muſt. Could that Invention the! 
be brought to the laſt Degree of Perfection, not 
it would, no Doubt, diſcover to us Stars hi- P 


therto imperceptible ; ſince the more perfedt and 
any Inſtrument of this Sort is, the mote of Wl vitt 
thoſe celeſtial Bodies it brings within our WM thar 
View. It is ſurprizing, what Numbers of of 
them have been owed by this Means, in Me: 
a Space where we ſee but very few, or none Wl hel; 
at all. In the Pleiades alone, where we en un 
diſcover. but ſix or ſeven, near two hundred" int 


have been reckoned.  _: +, f 
+ M. From all this then it naturally follows,” ] 


that the Diſtance, may be ſo great, that the. Pa 
Sun himſelf could not be conſpicuous from ad- 
/ OS 
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Center Pure; 


p. Or any B ody equal to the Sun ” Nag. Se 
nitude and Splen a. 


or. 
M. That is but the ſame . 
p. Now the Diſtance of the fixed 9 
from us is ſo vaſt, that the Diſtance of the 


Earth from the Sun i is but as a en in Com- £ 


parifon of: t. 


M. This you mentioned in our third Con- 5 


ference, and I have thought of it fre uently 


ſince; for it raiſed my Admiration and Curi- - 


oſity: Pleaſe therefore now to ſhew me what 
Ground there is for that Aﬀertion; 

P. You muſt firſt call to Mind, that the Di- 

ameter of the Magnus Orbis (as it is. called). 
or the Earth's annual Orbit, is upwards of 
forty thouſand Times the Semi- diameter of 
the Earth itſelf, according to the common 
Suppoſition of the Sun's Diſtance; that is, 
upwards of an hundred and lixty Millions of 
Miles. 
M. Could you not give me Sede ſenſible 
Repreſentation of this Diſtance, as you did of 
the Sun's Magnitude ? For bare Numbers do 
not ſtrike the Imagination. ' 

P. I cannot indeed: All our a 


and ſenſible Images are ſwallowed up here, 
without being known: You fee it is more 


than forty thouſand Times the Semi-diameter 
of the Earth itſelf, which is our greateſt - 
Meaſure. Even the Moon's Orbit, which 
helped you to conceive the Magnitude of the 


Sun, could not much aſſiſt 1 er ; 


in this Caſe. 
M. Well, go on. 


P. Now when the Earth i is in the 50 : 


Parts of its annual Courſe, or kath really - 


advanced an hundred and ſixty Millions of 
8 
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The mink Miles nearer ſome of the - fixed 4 1 
8 bach left others of them ſo much behind, | 
ſeems not to have changed its Place with Re. 
ſpect to them, nor they to have altered thei 
Situation, with Reſpect to each other, in the 
leaſt: Which could not be, if this Diametet 
of the Magnus Orbis bore any aſſignable Pro- 
portion to its Diſtance from the fixed Stars, 
| M. Let me conſider this a little 

I ſhould travel an hundred and ſixty thoufm in 
Miles ftraight forward, every Year, for 2 nent 
thouſand Years together, and yet never per. 
ceive myſelf draw nearer certain immoveable of th 
Bodies, that were before my Face, nor far. annu 
ther from others, that I ſos left behind my Dive 
Back; and if one particular Body, in all that Wm 
long Journey, ſhould ſtill appear with the 
_ fame wn e of Elevation above my Head; 
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ee plainly the Conſequence: Tboſe ſuck 
Bodies a, indeed, be at an inconceivable {4 
Diſtance from me; and the Space I had u- hap 
velled over, muſt bear no Proportion to theit 
Diſtance; otherwiſe they would ſeem to have tur 
changed their Situation among themſelves; by 
as the Objects in a large Plain are throw at 
into a different Order, while I travel _ ap! 
1 5 | | We 
P. Lou have formed: to yourſelf an Idea be 
of this, to better Purpoſe than 1 could hare cc 
done: Only this is no Fiction; you arercally m 
carried thus far, not indeed once in a thou- he 
fand Years, but twice in one Year. For in m 
Effect, you are about the 1oth of Fun: S 
thouſan Gd Times 16000 Miles farther from the t 
Northern Parts of the Heaven, than you Wl 


Vere the A before: Ang " ”__ per- 
ceive 


ars, and ate your 8 with, Ages to them, 7 
hind, i no Ways changed. pc 
vith Re. M. This then helps me to underſtand chat Se EY 
ed their ene Triangle you ſuppoſed drawn, of 
yin the „wich this Diameter of the Magnus Orbis was 
amet WH the Baſe; and the two 5 hays meeting in the 
le Pro- WY Pole of the Heavens, were pet, with. Re- 
Starz. ſpe& to our Perception, parallel. Whence 
we inferred, that the Baſe was but as a Point, 
bonn in Compariſon of the Sides. The one Argu- 
ment illuftrates the other: And from hence I 
perceive, we rightly inferred the Paralleliſm 

of the Axis of the Earth to itſelf, in all its 
annual Courſe; to which chiefly we owe our 
Diverſity of Seaſons... ö 

C XXVII. P. From this Aon ahem, - 
how large Bodies, do you think, muſt the 
fixed Stars be, which are thus conſpicuous at 
ſuch a prodigious Diſtance? 

M. Vaſt Globes ce not les, per⸗ 
haps, than the Sun himſe N 

P. There is neither erbe, nor peradven- 
tare in the Caſe, Math, for it can be nem 
by irrefragable Arguments „ that were the unn 
at ſuch an immenſe Diſtance, he would not | 
appear larger than, one of thoſe Stars: Nay, 
were he not a luminous Globe, he could not 
be ſeen there at all. But thoſe Bodies are 
conſpicuous at greater Diſtances, than are 
menſurable by the Laws of Opticks. And 
hence it is, that the moſt judicious Aſtrono- 
mers have rightly concluded, that the fixed 
Stars are prodigious luminous Bodies equal 


to the Sun in Bigneſs; or that 121 are them- 
_ indeed ſo many Suns s. 


inc patet « Sytema Planetarum circumſolarium, e fixa 


* — 


i "Ss, 


\ 


The nintk AM, ele not that 1 doubted e 
| Conference. this Concluſion ſe 


| preſent; or rather, they appear leſs, but bet. 
ter defined; the tremulous Scintillation, or 


meter of Objects decreaſes, as their Diftatice 


nous Point, without Breadth ; and were he 


fore; but what you have now added gives 


| ſpeQatum, viſum prorſus fugere, & in. idem pundun, luck 


_ © cirea illam revoluto) poſito, reliquarum circurcirca fam 


8 ſpectamus; quippe cui Sol noſter Stella fixa videtur. 
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MATH O::or, The 

| ems to follow from whit 
was ſaid juſt now, viz. That the whole Pia. 
meter of the Magnus Orbis is but as a Point 
in Reſpect of their Diſtance. But why did 
you ſay, That they are feen farther than the 
Laws of Opticks reach to?? 
P. When they are ſeen through a Tele. 
ſcope, ' which magnifies above àn hundred 
Times, they do not appear bigger than at 


N. 


nwerſe 


Sparkling, being thus cut off. Whence it i 
inferred, that were the Diſtance” between 
them and us but one 99th Part of What it i, 
we ſhould perceive them little bigger than we 
do at preſent. And ſince the Breadth or Dia- 


from the Eye increaſes; the fixed Stars (ac 
cording to the Rules of Opticks) muſt be 
quite extinguiſhed, long before the Diſtance of th 


were increaſed to ninety nine Times as much P. 


Whence, were the Sun at the Diſtance of the 
fixed Stars, he would appear only as a lumi- 


not luminous, he could not appear atfuch a 
Diſtance at all. 7 5 £3 £7 $25 


M. J had no Difficulty on this Head be. 
me 


dum confundi cum Sole, cujus Diameter inſenſibilis vet, f 
diſtin&te ſpectetur & orbatus Capillitie, quali fixes Terricoli 
cintz yidentur. ——— Ideoque- vicidim Planet -circa Sole 
iftos | fixas, ſcil. ] rotati obſervationem noſtram eſſugiunt pent- 


tas. Dubium non eſt quin, oculo in fixa aliqua (aut Planet 


Ordo & Conſtellationum Figure diverſa ſint pror ſus ab illis, 


. Afronem, Lib: 6, Prop. 7. Coroll. 
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ne ſtill more Satisfaction. And ſince in the The ninth _ 
immenſity of Space the greateſt luminous Conference. . 
le D bodies muſt at laſt diſappear, their different 


| Point, parent Magnitudes may be owing to their 
vhy did fkerent Diſtances, allowing they were all e- 
qaal among themſelves. 


P. On that Suppoſition another Reaſon 


| Tele. Wl c:nnot be aſſigned. 

undred M. This Boundleſſneſs of rhe materiah U- 
han a Wl niverſe diſtreſſes the Imagination; and is li- 
ut bet. erally inconceivable! | 


P. If then the fixed Stars are Suns, e . 


d it is to ours, which can only be denied by wand 
etween our Eyes to theſe Reaſons, Pray, for what 
at it is, WJ Purpoſe ſhall we ſay they were created? That 
an we WY they might twinkle to us in a Winter-Even 


ing, through the infinite Space? 


ftance | M. I foreſee what you aim at; but go on: 

'$ lac Their twinkling to us, whatever Pleaſure it 
alt” be may give us, cannot be the principal Debgn 5 
lance of the Creator in forming them. 


P. If they were ſolely deſigned for our Uſe, +45 : 


of the why are they ſo far removed from us, as that | _ 
lumi- we ſhould not have the full Uſe of them: 
re he Why are they ſo many, when fewer; or ſuch 

uch a great Bodies, when leſſer Lights, placed nearer 


to us, might have been more uſeful? 


| he. | M. Do not mention ſuch an Abſurdity; 
gives no Body will ſo much as pretend it. What 


Uſe could this little Globe have had for ſuch 
a Number of Suns? Or how could it have 


fot, f borne them nearer? Shades and Darkneſs are 
ric as neceſſary to our State, as * *** 
1 — 


P. If chen thoſe: Bodies are 8 

ns equal to the Sun in Splendor and 

„can they ſerve for a leſs noble 
8 2 


hs 
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The ninth Purpoſe or be of leſs b in was c, 
Th —— chan the Sun himſelf: : 
8 M. Equal Bodies 4 ſerve for equa pur 


hem is 
will im⸗ 
gentime 


8 poſes, „ unleſs we would ſuppoſe that the yy uſt eit 
| thor of Nature wrought accurately but forg 
our Sas, and looſely in all Parts © of ture 3 0 


Univerſe beſides. Which, I am afraid, bn Ct 


the general Prejudice, in this, as well = s ſo 1 
other 'Caſes.. vaulted 

P. Do yau think, that to an Eye place come ii 
: at the Diſtance of Sri, or Arcturus, When hoſe P 
our Sun would appear but as a luminous Poiny ſame 

the ſolar Planets could be diſcerned? - there, 


M. No: They muſt be confounded win od th 
that Point, as much (and more) as the infe- 
rior Planets „Mercury and Venus, are con- 
3 with the ſolar Rays, at the Diltance 
but of Jupiter or Saturn. From all this 
you infer (nor do I ſee what can be faid . 
| it) That the fixed Stars have each their 
Syſtem of Planets, which cannot be diſcern 
| ed by us, at this immenſe Diſtance and tha 
they ſhine, to the Inhabitants of thoſe Re- 
ions. 
P. Perhaps they ſhine to none? 


M. Yes, ff Li Git doth not anſwer to yes; C 
or rather if it anſwers to nothing. of 1 
P. If then they ſhine to any Beings, en the 
we imagine, that they ſhine for the Sake of WW cov! 
thoſe, who do not perceive the hundred Nat 
Part of them, without the Help of a Tele- of 
ſcope, or even, perhaps, with the Aſſiſtanceo! Or 
that Invention? ge 
M. That would be nowbly repugnant, the 
they ſhine for thole who. de note on 

them. Wherefore, I ſay, I would e uo 


„ you fo | mach as foppaſe, that del UH 
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| Coſmtheoria Purrilis,” * 
hem is pretended; fince no Body, I believe, ——_— 


will imagine it. I readily come into your.” 
gentiments: For, as we obſerved before, we 


the nut either not think upon this Subject at all, i 
only aut forget that there are ſuch Bodies in Na- 
s of ore; or if we reflect upon them otherwiſe 

fraid, than Children do, (who look upon the Stars 


s ſo many bright Studs, with which the 

vaulted Roof of Heaven is ; adorned) we muſt 

come into this Opinion. 'The Inhabitants of 

thoſe Parts and we ſeem'to be much in the 

us Pein ame Condition. To a Spectator placed 
mere, our Sun muſt appear as a fixed Star, 

led win and the ſolar Planets be quite abforbed, by 

the infe- e Immenſity of the Diſtance : Let ir would ; 

re con. not follow, that there was no ſuch Globe as 
Diſtance WJ our Earth, and that no living Being exiſted 

-all this near hat fixed Star. In ſhort, this Point can 

aid 3 only be determined, in the Nature of Things, 

ach their by the Principles of Reaſon: And to reject 

dilcer- it, becauſe it cannot be aſcertained by Eye- 

and that Sight, or by travelling into thoſe Parts, ſeems 

oſe Re. r to picking a 8 5 with api it- Wy 
15 el 4 


0 Eyes; cxxVIII. P. Tf, Matho, any — 
s Light could de imagined, than to anſwer 
gs, can i the Purpoſes of Eyes and Viſion, or if Eyes 
Sake of A could belong to any other than a corporeal 
adredin Nature, I ſhould not ſuppoſe that any Species 
| Tele. of animal Creatures reſided in thoſe Parts: 
anceo' Or if it could be ſuppoſed, that by far the 
1 greateſt Part of the-Univerſe was to fall to 
ant, w the Share of brate Creatures (while a Point 
not fee only was allotted for the Habitation of ra- 
"hav BY tional Beings, which can hardly be-diſcerned / | 


Uſe of imong the other Bodies in the * Creation' 1 


— 


14⁰ 


prize I firſt heard of the Antipoden; Inhib 


then have ſerved but juſt | for half the Uſe 


taken Root in our Minds 


ons are inconſiſtent with Reaſon; and infer 


little leſs than impious, to ſuppoſe that there! 


ought to be corrected. But in the preſent 
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ounds of 


The nnch ſhould ſuſpect that only brute and fans 
8 — might inhabit the wide Expanſe gw 


material Nature. But ſince theſe Suppoli the Syfl 


reation 3 

at the P 
ons are ! 
uſt like v 
the Un 
eater P. 
| Earth 
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Creatures were only deſigned for the gate 
nobler Beings, I am forced into this Opinig 
whether I: will or not. 
A. And I, on the contrary, come into 
with 'Pleaſure. I remember with what Sur 


tants, as I thought, with their Heads hang 
ing downwards: But now I am ſenſible, wha 
a Void there muſt have been, had not ont 
Globe been habitable quite round. It would 
ſerves for now. _ | 

P. Lou do not know, Matho, that, ſome 
Centuries ago, it was reckoned abſurd, and 


were Antipodes, or Inhabitants on the oppo- 
ſite Part of our own Globe. This Narrow 
neſs af Thought is now laughed at, as a 
idle Prejudice of ignorant Antiquity: But} 
once it was a ſerious Affair. So difficult i 
to get the better of Prejudices, that have once 


M. So much the earlier, therefore, they 


Caſe, I ſhall, for the future, contemplate! 
the Face of the Heavens in the Night-Time, 


with more Delight, while I conſider that all » 15 
above me is not a wild Solitude, deſigned NI .. 
only to fatigue the Eye, and: amuſe us puny eave 
Mortals 3 but that rational Beings inhabit d ro 
thoſe: Regions, and admire, with us, ©the P. 
Wiſdom of the common Creator, | diſplayed Wl; 1 
in their different Views of Nature: And 

while: I reflect, that we have not 3 | 


. * 1 
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zunds of the ee THis when with- The ninth. | 
t the narrow Limits of our own Syſtem, Conferences. 


5. You have ſeen how narrow the Limits 
1 Syſtem are, compared with the whole 


+ Info eation: So that whatever Reaſon ſhews us, 
' Sake ut the Reſt of the Bodies in the ſolar Re- 
| 55 as are not unfiniſhed, or uninhabited Seats, 
e in i"! likewiſe ſhew us, that the other Syſtems 


the Univerſe (which bear an incomparably. 
eater Proportion to them, than they do to 
ur Earth) cannot be an immenſe Deſert, nor 
without Spectators of what is done there 

©, Wi the Almighty Architect. 0 

M. 1 underſtand: The Resten becomes | 
ll ſtronger the higher we aſcend, - 
P. If once we go beyond the Surface + 7 
is Globe, on which we tread, we can ſtop -Y 
o where; nor rebate the Fogee of the Rea - 

on, which till becomes ſtronger, till we ac- 

os nowledge the material Creation habitable: . 

Wa broughout. Hence we muſt ſuppoſe, that- 

a a Point of the Univerſe i is. habitable ; or 

hat the whole Univerſe is habitable, ' The 

ugument will always return upon us, her-... 
ver that which was made for the Sake of a nobler 


1 8 Nature is, there the nobler Nature, for. whoſe . 
TEIN ake it was made, muſt be. 
Ga M. As was ſaid in a like Caſe before, it is. 


plate robable, the contrary Opinion firſt prevail- 

d, becauſe Men believed that the Earth was 
wa all he greateſt Body in Nature; that it occupied; 
ſigned Center of the Univerſe; that all Things 
TY lle were created for its Sake; and that te 
fly eavens conſiſted of ſolid: Orbs, which whirl- 
ihe WF. und our Globe in four and twenty Hours. 

? P. Let us only add to this, that an uniuer- 

jal upward and W was believed to 

d the e roach. 
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e. And then upon Reflection you will find Tue ninth 
© have ne Thing extremely remarkable. The Mind S 
an itſelf only reſts ſatisfied with thoſe 
loves ect of Almighty Power, the Greatneſs. of 
phy, e bich it can neither conceive nor ſearch out; 
ng dee nd this whether we conſider the Grandeur, 
tation e Number, or the Subtilty of his Works. 
Spheres For as long as it can fathom ſomething far- 

ber, ſo long it conceives Omnipotence Ccir- 
| cunſcribed : And fince this is a repugnant 
to eon Thought, it reſts only fatisfied when it can 
brow g erplore no Limits to Power and Contrivance. 
e ode And in this ſingular View the Power of the 
5 Hal Deity offers itſelf to be, revered and adored 
would by us! It was obſerved before, that we can 
other hebe a little about the Midule; but could we 
nh; i :cach to either of the Extremes, we ſhould 
ng habit nd ourſelves diſappointed. The Mind would 
revolya it down diſcontented, h nothing more 
tf to look for. As this is a Mark of Eternity, 
(ſhall I call it;) in the Mind of Man; fo what 
Richneſs of Power is it, that we can neither 
find out the Beginning, nor the End, nor the Ts 


M. What a noble View then of the ma- 
terial Creation have we from thence! ' — 
fathe (ll P. A quite different one, certainly; from 
tance of that; which repreſents the celeſtial Orbs in- 

; dong our Earth, as the Shell does the Ker- 
; erestel f nel. 
M. Name not that Diſgrace of Philoſophy. . 
e or u Here the boundleſs celeſtial Spaces, from Eaſt 
the mee e Weſt, from the North to the declining _ 
1 ohen e South, are appointed for Life and Habitati- 
everſe on; the Sears of Reaſon and (if E durſt fo 

3 7 fay) Humanity. I deſery Worlds without 
te EAA Worlds; Suns W till the 8 


tion is wearied, 
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MAT HO or, The 
ſerve f 
limited P 
d and C 


'_ to graſp the Works of the Creator. 
1 ſs, It \ 


This after all is a Work, this only; 


World worthy of the Omnipotent i be Deit 
immenſely Good, immenſely Powerful his _ 
XXIX. P. But does not the Gone NM. 8 
tion of theſe Things give you ſome Concem troy the 
Matho, leſt the Deity ſhould neglect ich Pl 
having ſuch / a Multiplicity of other more in the Mul 
portant Affairs to look after? I the. 
M. This, as I obſerved before, hin, a naſt at 
give me no Concern; while I reflect and fe ecurit) 


that the conſtant Action of the Deity a hi nay be 


ſand Ways ſupports me. While 1 look 0 8 
walk, while I ſpeak or think, my corpore bat the 
Frame is preſerved by innumerable concm nd con 


ing Actions of Coheſion, Gravity, Repu -A. 
in every Part of my Body: Nay, while our Be 
ſleep or breathe, and have not my 'Thouphts 
at my own: Command, the Deity powerful 
ſupports me. But why ſhould the Multiple Parts? 
ty of Affairs perplex the Deity ?* That only 
belongs to a limited Power. Did we {ec 
from the ſtrongeſt Reaſons that his Power, 
Wiſdom, and Goodneſs are infinite, only to 
forget the Conſequences of that Concluſion, bat R 
when we had Occaſion to refer to them! Howe. 
P. It is furely as you ſay, Matho; every: ſeems 
Pulſe of the Artery, every Draught of Ait we rect 
fetch, every Motion and Change of materidl able to 
Parts we feel in our Bodies, is a Pledge of the e Ind 
preſent Power and Kindneſs of the Creator; Conta. 
fo that he is no leſs powerful and good to , ef the 
than if he were powerful and good to us alone, Wl? de 


and to no other Beings. And then, as 9900 ll. M. 
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ſeth Puri, | 1435 
beerve farther} _— it is hy . — — of The nin i 
Avourin ited Power and Knowledge, to ex- 1 
he, 4 and confuſed! with the Multitude — Bui. — 
; only Wc, it would be fooliſh enough to fancy that 

ebe Deity might be-over-powered in; exerting 

his Power, or confuſed with the Extent of his 

| own Knowledge. v bus Fi ach lo do. 

onfiden e M. Such Notions are inconſiſtent, and de- 

:ONcern 107 themſelves. And fr Om thence We may 

@ de ich Pleaſure infer, that we cannot conſider 

20re inthe Multiplicity of the Works of the Deity, 
is the; Effect of: his infinite Power; but we 

n, eu noſt at the ſame Time be ſenſible of our own 

ind feel ber how Iall.a:Part bags Bever! e 

A thou may de. , 7 3608 85: 

ey 0 So little inconſiſtent indeed are theſe two, 
2eporealMtbat the Care, for the whole conſiſts in a minute i 
concur- and conſtant Supp ort of all the Paris. 70 891 2 


o ** * wag 2 * _ 


A — = F 
8 2 


MA. But pray, e. inform me here , how . 
houphts ing: zh f "then: Ineumbent Atmo- _ 


verfull ſphere, by the Particles of Air in all their 2 
Maple Parts? This you mentioned in great Tony „ 
at only pſt at our laſt parting. +. - +. 
we ſe PI will vot ceeammend: that Notion * | 
Power, ou (though it is the only Thing that gives me 
only to WM aisfaction in this P artieulat) and it was for 
luſion, tat Reaſon | 1;irhontioned (it in ſuch ; Haſte's 
WW owever, I ſhall tell you in few Words what 
every Wl ecms right to me, and you may chooſe, or 
Air we reect it afterwards, as it ſhall appear —— 
ateridl dle to you on Reflection. No human Force 
of the er Induſtry can bring the Particles of Air into 
reator; band hence the Spring or repulſive Forer 
to , ef the lea Panicle maſt befof, inſelf ſufficient | 


alone, to bear off the Weight of the whole. 
35 you M. 1 conceive a GS of Air then, 45 
blerie Vor. II. W 


/ 
146 _MATH Oxon, The © 
The ninth conſiſting of a Number of ſmall Atom, 

| © — ſuddenly ſtart from one another, if 50 | but ſ 
: Time they have — ſqueezed into leſs Rood, farth 

P. Lou are right; when the Air'is-fttong| with 
compreſſed,” the Effort it makes to reſtore 3 ſtant] 

ſelf is incredible. Heatincreaſes: the repellent x 

; Force of the Air, and — Weis 
Quantity of it, as we may ſee by the Vg One 
and Steam forced out from all dom i | and 
Bodies while they burn: From burning Gun. WI Man 
powder eſpecially great Quantities of A Lide, 
roduced. From this Increaſe of the Spring ment 


of the Air by Heat, and the new:Qudatiic M 
of it produced, proceeds thatficree Exploſion Parts 
which throws out the Bomb, or Cannon. bal P. 
with ſuch Violen ee. gainſ 

M. In this manner may Etna, or 7 inter 
rage by the ſame Force. l e v1, WY coul: 


P. And the Earth zitſelf ttetmble 0... Tun 
Now ſince Air may be generated from dhe * © 
Subſtances, by Heat, or by Fermentgion/ Pow: 


ſeems perfectly needleſs to enquire folicitouſy off tl 
ho it can get into all the Parts of br Bodies the Þ 
by external Conveyance z or to lace the whole M 
Streſs of the Queſtion in the formal mainer WI fanci 
how that can be effected. 1 balan 

in all Parts of them, La exter 

warty ; and the Quantity f ue 1 were 


balance the Weight of de external ae. kept 
ſphere, can never be wanting. © pelle 

could fave us from being cruſhed; mo to ad 

| ſhould call in the Helpiof' 4 Cbnſtalt Mick 1. 
: This itſelf, I allow, is a/ conſtant Miraele : Bit was 1 
| then it is in the Courſe: of Nature, i and"4c- we 2 
cording to che Methods hte! de rechen i rm 
1 mechanical. S am Ro 30 0-49] pend 


M. 1 underſtand pretty well 1 you! actin 


v ine thou; 


* 
| 
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wk but ſomething ſtill ſticks with me for want of Ts The ninth. 
OY WY farther Information, What is the "Weight! SIS ! 
with which you, reckon the Atmoſpk dere econ! 

ſantly. preſſes us eee een 

P. Since it preſſes us on Fl "Sites" i the 
Weight myſt be as the Surface it acts againft. 
one Man may ſupport a Weight as ten Tun, 
| and another fifteen, or even twenty. But if 4 
Man were ſqueezed by half of this on on on 
Side, it wo Id | preſs him. to Death! in Aa _ 
ment. 2 
M. why could not the tate al h a 
Parts of his Body balance this Weig t 
P. Becauſe it would have Woch ty 18 3 a- 
gainſt on the other Side. The Weight of the 
internal Air may be but a few Grains. This 
could never balance a Weight of ten or fifteen 
Tuns. But as ſoon as the NN on 
the other Side, the internal Air 5 'Its te Ifive 
Power defends jtſelf in the Middle, and keeps 
off the Preſſure on each Side; ſo that we feel 
the Preſſure no more than if chere were none. 

M. I begin now to have a Notion of it. I 
fancied that the Preſſure on the one Side thij bt 
balance the Preſſure on the other; or that 16 
external Air formed a fort of hollow Cafe, 48 It 
were, round the Od which ſupp oried?! ot 
kept off the Weight. But now I fee che re-. 
pellent Force of the Particles muſt puſh them 
to act on all Sides. 

P. Wpile we blow up Soap- Bubbles, «hich 
Was mentioned before, into a ſpherical Figure 
ve are not to imagine. that the tere A 
forms itſelf iii 4 hollow Sphere, which fuſ- 
pends the' Weight of the Atmoſphere from 
ating on the Sides of the included Bubble; 
though a ſpherical Figure'be allowed'to'be the 


H 2 1 moſt 


id TEES oo OTIS Es ata 
by dd 1 Ps : 5 
3 , 2 No. 
if 
s 


M ATHO: or, The 


| moſt advantageous for ſuch a Purpoſe, 4 it 
— were ſo, conſider what prodigious Force it 


would require to blow up the Bubble, and 
thereby to form this hollow Sphere, or. ſuſpend 


the Preſſure of the Atmoſphere on all Sides of 


it. This ſhews us, that it is the internal, or 


included Air, which (by its Spring) perfarms 
this Effect. And if this be ſo in a ſphericd 
Figure, it muſt be more fo in ang other he 
leſs regular. 5 
You fs entirely ſatisfied | me on thi 
Head, Philon.. When I jor rg” the various 
Shapes of all ſorts of Animals, and their con 
ſtant Change of Figure while they move, the 
external Air cannot conſtantly throw itfelf in- 
to.bollow, Caſe, 
Atmoſphere from their . Bodies.—But what 
was it you, ſaid, when we, parted, of "ons 
that dive under Water ? 72 
P. The Mater muſt a e A Side 
and that in Proportion to the Depth they dive 
to; nor can any Thing defend them, in my 
Judgment, but the Spring of the Particles of 
Air in all Parts of their Bodies: For W 
ter being an unelaſtick Fluid, 82 having 
repellent Force between its Partie es, is 11 
than the the Air to form ĩtſelf in into p ſach at 
Figures, as might defend their Bodies from ie 
Preſſure. If this were ſo, it muſt defend them 
in all Depths alike ! But the farther they go 
down,they feel the greater Pain in their Heads, 
Eyes, and Arms; according as the Spring of 
571 internal Air is more over- p wered, 


680 W do you ſay that no human Force 


bring the Particles of Air into . 
* In the greateſt De 


ven can give the A. 


s to keep off the Preſſure of the | 


ee of Compreſſion 


. moxe W 
down 


the la 
Revoh 
Earth, 
perfor 
F 
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Ra . 
ther, 
eve 
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wn in it without a Reſiſtance ſenſibl great The ninth | 
K than ordinary. If the Particles of . deals — 
de brought into Contact, it muſt probably be 
as denſe, and therefore as heavy as Water. 

M. 1 remember indeed what you ſaid of 
breathing a Fluid as denſe as Water, When you 
irſt mentioned to me a repulſiue Freer 
P. Now I hope we have dome. a” fs , von 
M. We mut rather return back to our 


Subje& concerning the Planets; for 


CXXX. There are ſtill two or three Parti- 
culars I ſhould be glad to have your Thoughts 
of; and eſpecially with regard to one I aſked 
about fome Time ago; namely, Since à skilful 
Artiſt does nothing at Random, or without 
Deſign, pray what do you take to be the Cauſe 
of the great Difference we find in the Revolu- 
tion of the Planets on their Axes? Jupiter, 
the largeſt of them, performs more than'two* 
Revolutions on his Axis, before Mari; dr our 
Earth, though much inferior to him i Bulk; 
performs one.” oo © 28a Zeuiobio 
P. It is as true on the one Side, Maths, that 
the & way Archie of Nature does nothing at 
Random, or without Deſign, as it is on the o- 
ther, that we cannot difcover the Reaſons in 
every Particular, why he hath contrĩved Things 
b; anq this we muſt readily own, if we con. 
feder the Infinite Difference between his Kno- 
ledge and ours. f o 7 . W > 4 4 An 
M. This is a ſatis factory Reaſon enough 
why we cannot know every Thing; or rather, © 


indeed, why we can kndw hut few Things. 
N. You ſee it is not ay Excüſe contrwed 
for our Ignoraticey but à Truth flowing from 


'T 


the Limitation of our Knowledge;When col = =_ 
| H3 pared _— 


2 Deity from Enquiry and Examination. if he 


_-_ „ „ ee * * 


* 


MATH O: or, The 


pared with the divine Intellect: Neither i * 


y ay jer 
. 2 Refuge deviſad to skreen the Works gm "© 


therwil 
bound 
really 
Caſes. 
M 


better qualified any Perſon is to enquire-into, 
and judge of theſe Works, ſo much the more 
Art and Skill will he find diſplayed in them. 

A. All this is a plain Conſequence of what 
has been ſo often ſaid before. e 

f. To be ſatisfied therefore that the dhine 
Art reaches beyond our Faculties, is a negative 
Sort of Knowledge, as neceſſary to be kept in 
Mind, as any Thing we know moſt perfectly: 
And hence, if we world enquire;ſoberly into 


to con 
edly ni 
a Reaſ 
ſeem 1 
Deity 
trary | 


; : 5 | conce 
the Works of. Nature, we ought humbly to. WM 1.tion 
adore, and revetence a Knowledge ſuperiorto Wl chat i; 


our own, even in thoſe. Things, where we can WI Days 
neither comprehend: the End, nor the Mean: chat 
conducing.to.it ; for this alſo. belongs to ſound WI (yer: 
Philoſophy. ; Otherwiſe, if once we ſhould Wl 
imagine, we were capable of knowing ever Wl de 8 
Thing, we muſt neceſſarily fall into the Abſur · Wl to re 


dity, of ſappoſing there can be no. Reaſqn for 
5 Things ſo, becauſe we-do — ſee — 
the Reaſon. 6 5, ene Syſte 
Ad. That,would indeed be,dire&\Felly;and WE 4iur 
Macesſs. 300517 4 10 eanobds have 
. Much leſs ought we. ſo rigidly: to inſit: WW Carr 
op Iron for cyery Thing, as'to:leayono- Bl 5 
thing 0 the Determination: of tha Hö that 
Plealure aud Will of the Deity ; inſuck Gals WI bab 
namely, where the End admits of a Diverlity triv: 
of Meant equally conducive to it in Nature. whe 
Far ſome Philoſophers haye idly. contended, par 
That the Frame of Nature could;not ſublilt,, BY co, 


. ee D of the 1 . In- ' 
ance, were but a Minute, or half a Minute, 
langer or. ſhorter than it is. They demand a 


— 
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(ficient Reaſon for every Hair's Breadth; o- Gr ninth 
therwiſe the Hands of the Creator mult be == 
bound up: As if his Good-pleaſure were not 
really the moſt ſufficient Reaſon in ſuch 
G ; 6% % ͤ ED, 
M. This is manifeſtly abſurd, and contrary 
to common Senſe at firſt Sight. Thoſe affe&- 
edly nice Folks, under Pretence of demanding 
a Reaſon for Things in themſelves indifferent, 
ſem rather determined, I think, to bring the 
Deity under Reſtraints at their Pleaſure, con- 
trary to Reaſon. But in the preſent Queſtion 
concerning the different Length of the Revo- 
lutions of the ſeveral Planets on their Axes, 
that is, concerning the different Length of the 
Days in each of them, may we not ſuppoſe 
that the Convenience and Pleaſure of their 
ſeveral Inhabitants is ſtudied ? Forin the Pla- 
nets, which are at the greateſt Diſtance from 
the Sun, the Comfort of the Inhabitants ſeems 
to require that the Darkneſs ſnould be ſhorter, 
and the Returns of Light more frequent than 
in thoſe which are nearer the Center of the 
Syſtem. Thus Mars and our Earth, whoſe 
diurnal Revolutions are nearly equal, ſeem to 
have but the ſame Diſtance, if compared with 
Saturn or Jupiter. iS 2 00) 0 oat DINER 
P. We may ſafely ſay in general, Maths, 
that the Convenience and Comfort of the In- 
habitants is the End of all thoſe ſtudied Con- 
trivances, which are obſervable throughout the 
whole Syſtem : But it would be raſhto be too 
particular in the e of this general 
Concluſion; beeauſe we may be too liable to 
fall into the Miſtake of meafuring Convenien - 
cies according to our own Conſtitution on this 
Globe': Whereas the Nature: and Condition 


_ 


3 


TL 
F. 


The ninth of the ſeveral Inhabitants is/probably 15 af. 


Conference. ferent as the Globe they re 


have Inſtances enough of this Diverſity of 


animal Life on our own Planet, to ſatisfy us 


that ſuch a Notion is not without Foundation, 


| The Ruffian Bear could as little live on the 
ſcorched Plains of Africa, as the Lion or Ti; 


ger among the Lapland Snows. Some Cres. 
tures we obſerved ſleep for whole Months to. 
gether: The quick Returns of Light and 


Parkneſs do not ſo much affect thoſe, as the 


lower Viciſſitudes of Summer and Winter, 
Some Creatures fly abroad omy in the Dark, 
or charm us with their Muſick then, while 
others are repoſed in Silence at the ſame 
Seaſon. „ 
A. This indeed I ſaw before: And among 
Vegetables likewiſe, ſome are fitted to thrive 
beſt! in a. cold Clime, whilſt others require a 


warmer Region; ſome are of a ſnont Dun 


tion, ſome preſerve their Verdure all the Lea 
round; ſome appear early in the Spring, others 
later, through all Seaſons of the Year. There 
is, I perceive, an inexpreſſible Variety of 
Conſtitution both in the vegetable and animal 
Nature; ſo that 1 am obliged; to you: forae- 
minding me of theſe Particulars on this Ocei- 
ſion. We are apt to require thoſe Cirtum- 


ſtances every where, which ſeem moſt come: 


nient to our own Condition: Though it muſt 
be as abſurd to imagine that all Things mult 
be alike in the ſeveral Planets, as in all the 
Climes of the ſame Planet. 41 al ig 


. Agreeably to this-therefogxe we ſee;-there 


is a great Diverſity in their iReyglutions!s 
their Axes: Mats and our Eauth perſom 


their diurnal Ro tation, as you obſetved; N 


ence t 
reyoly 
centril 
than t 
Square 
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fore: 
Time 
us: V 
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fore a Body pl 
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in the ſame Time; but Venus aud dur The anf 
"Bu take 'a much longer Space; the Day 9 
2 . c 23 of oux Days, and in the Moon 
2 whole ſynodical Month; ; While 72 055 5 
Rerolution is perfotihecrit that tel 
and Saturn's probably is not © much long 
Duration. Hence, beſides the Convenience 
you 5 of the more Frequent" Returns 
of Light, another Advantage muſt acerue to 
the Inhabitants: of thoſe larger Planets, 1 
their ſwift i other on their <i x 5 | 
AM. What 8 11 Advantage?” I 1 5417 7% 7 +2 
cxXXXI. p. The Gravity of Bodies on the 
Surface of Fupjter is twice as elt nearly as: 
on the Surface of dur Earth, hievefore; if 
we reſided on that Planet, we ſhould' de a 
Burthen to ourſelves, being! reſſed down with 
double” the preſent" Weight, "ard having but- 
once the Strength to ſippoit |. But 2 
is more than ten Times larger in Circurafers 
ence than the Earth: H a ice, if both Planers 
revolved'on their Axes i in e ſame: Time; the: 
centrifugal ' Force” in Jupiter would be more 
than ten Times greater than with-us. But the 
uuf of 8 ribyical' Times are nearly a- 
band 1; Fr the 89 bu e the Number of 
Revolutions aber es the ſame: Time by- 
the Earth an Jupiter are 2s 1 and 6: Where 
àced on Jupiter will have 6 
Times a =P re centrifugal Force than With 
us: Which muſt be a notable Relief to the 
lchabitants of at Planet e 
endued with 4 "pre er Degree o# enge 
than we are. 2 75 
Mp This is an Advititage T did Hot acbnd 
And what Part of their whole Weight 
H 5 ma 
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' The ninth may it be, of which t b 

2 centrifugal. Foree of eher Pane f. Y f 
P. They are lighter by about a ninth Pan 

of their whole Weight; Or a Body weighing 


2 Stone at,. Frpiter's N OT nor, FF 


ſtill, would gravi orge but 
as eight Stone, upon t ie Commencement 
its. diurnal Rotation. 


I. That muſt in Truth be a great Relief 


But as Jupiter is ten Times larger in Cireum - 
fęerence than the 2 dr is not the At. 


traction, or Weight, of Bogies,. ten Times 
| 28 likewiſe is Surface = on ou 

Globe? en1b0 je yes Q TX 

28 Elif the Matter in e 
in our Farth, the Weight of Bodies 1 

Surfaces would be as wei r Semi- diameters, or 
the Diſtances from their Centers : But the 
1 ter i . ems /o be 9 denſe 

Deſign. For we can hardly imagine, 

8 Men of our Stature, for Inſtance, "ould 
ſupport ten Times the Weight of ſuch Bodies 
as ours are, with Eaſe; or have the free Com · 
mand of Limbs ſo chained down by their oun 
Gravity. And if we ſuppoſe them of a larger 
Woes. ts neonvenience UN Ec 
the leaſt Species being always. 
to haue 6h greateſt Eaſe and Agility in Mo: 
Bon. And upon the ſame Account, though 
Saturn be 8, Times larger in Circuraference 
than our Earth, equal Bodies are not 8 Times 
keavier on his Surface than on the Surface 


bis Globe; but in the Proportion 5 8 2 
1 f that is, not much above onpe andes 


on: heavy. 1 
„. I am almoſt fully n FOE 
is PR INIT * e Creator, for the 
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Faſe of the Inhabitants ede — The hich i 
on thoſe Planets. But i is it certain that Conferetice.. 
Bodies gravitate but twice as much only on PEI 
the Surface of Fupiter, as on our Earth? For 
this I look uponto'be'k Point of Imp 
P. It is certairithey"ds not gravitate quite 
twice as much there as here; but in ſuch 
Cafes I chooſe to give you the neareſt whole 
Number to expreſs the Proportion; becauſe 
where nothing de 3 on it, it is needleſs to 
trouble you with fractional Expreſſions, or the 
decimal Part of an Unit. dnn M 

M. If it b be prüetzcadle, pray, make me oa: 
derſtand this. 

. We are boch f us adp need 

M. I ſhall leave > ek immediately er: © 2 

P. The Reaſon of the Thing is eaſily deva: - 
But a Calculation would be tedious. - _ 

M. The Reaſon of "the Thing, with an 
ealy Example to Huſtrate it, is f 1 defire of 
YOU Rb . {St AT 11-57% 45313628) $42 5 

P. Firſt then, Bodies attract at — Di. 
ances, according to their Wand of Mat? f 
ter; a Body Arg Geeste or triple the Quan. 
tity of Matter attracts twice, — 1 Re as 
ſtrongly at the fame Diſtanbe, as 1 
but's half or x third Pare ofthe E 928 
M. This plain enough. ee een ee 925 
P. If therefore twyo Satellites rerheth out 
Jupiter and our Earth, at equal Diſtances from 
their Centers; the Forces with which they 
were atttacted would be as the Quantities of 
Matter in Fajiter and the Harth telpedtively; © 
. That is but the fame Thing i. in oitier 

0 

P. Theit centrifughl Forces Mkewiſe (hl 
Jou know are —_ equal to the centripet t) 
ſhould 


— n ne 


156 Oh 
Bn! pinch ſhould be as the Quantities of 
two central Bodies 


* TY 12 
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M. That comes 10 to the ſame, Thi ay 1 
P. The Squares of the Numbex ef Repply 
lions, performed by theſe © Satelbres, in the 
fame. Time, ſhould alſo be as,theis,centrifu 


W 19d ; cd 4 2:4: i 2511 s Din 


A. This you ſhewed me to Satisfaction be- 
fore. And the Squares of the periodical Times 
are inverſely as the Squares of the Number of 
Revolutions performed in the ſame Time: 
For in the ay? of gur tw Moons, ths 

periodical; Time of the. guter Mopn; was $ 
4 imes longer than the periodical "Time ofthe 


inner ;; therefore the Number of the. Revolo· 


tions of the inner Moon was 8 Times greater, 


ſo that 64 was the Square dh of the one and 
the other. 51. 35 bi 047 00601608 1 
F. From this thy n Pp that iche 
Quantity of Matter in. „ LG Sp oo the 
Quantity of Matter in the 
A e Time ofthe eee Momd s 
the Square of f the periodical Time of J. 
* 655 s Moon revolying . at the. fame. Diſtance 


fro him. 10--.9 515 1471213 * 10 Mn 
I perceive all, the eds + io! 


Sent ge NT eps 
Moons perhaps Teyolye..: 105 1 2 


om his 7 — 25 2 our 
ech nel 290 1 _ 
P. e you, know. is 60..Semi- 10 


a Mes! 


We el N. 3.4 whe N ine. , dan 
e would revolyeubout.Zupizer atithe fame 
lh fend his Center; lince d Cubes. ob 


the.Diſtances are as AN Squares of 9s period: 
cal Times. Wee wit Jia - WAI 2110 


bY 
iT 


rth from its Genter;;:Now 


5 M ol 
volves 

ſind the 
portion 


a 


whoſe 
düamet 
Time 
nutes; 
is to tl 
pate 
which 
Time 
amete! 

iter. 
— 8 
Moon 
2934: 
Thus 
ter in. 


1 . - 1 1 5 c : . CN ; 3 #5 
* | . 1 £ 7 3 


i 15 uerilis! L 


M. I muſt ſuppoſe then tllat a Satellite re- The gin! 
volves about Jupiter at that Diſtance; and Conference. 


find the Time of its Revolution "On this Pro- 
tion??? 2% A 0 
P. You muſt; and "0 eafily: Ames For 
Jupiter's innermoſt Satellite, v. pr. 
whoſe Diſtance from his Center is 55 Semi- 
diameters- of our Earth, and its periodical: 
Time 42 Hours, 28 Minutes, or 2548 Mi- 
nutes; ſay, as the Cube of the Diſtance 55 
is to the Cube of the Diſtance 60, ſo is 6 
Square of 2548 Minutes to a fourth Number, 
which will be the Square of the periodical! 
Time of a Satellite, revolving at 60 Semi- di- 
meters of our Farth from the Center of Ju- 
dier. This Number you will find to be a- 
bout 8428776. The periodical Time of our 
Moon is 27 Days, 7 Hours, 43 Minutes, or 
30343 Minutes, whoſe Square is 1547871 ti 
Thus the Matter in Fuiter will be tothe Mat- 
ter in the Earth, 2815478) 1649 0 8428776, 
ar us 184 ton. HI % Vat won ma Pan sieh 
A. This I ſhall try as accurately as I am 
able But what is all this to Bodies gra- 
vitating only twůce as much I Surface of 
2 as on o Earth?! 
F. o if. Juiten Nerei as denſe : asihis 'Earth;! 
de mut have doοο Times more Matter than 
isn the Earth, becariſe Glubes equally denſe 


are as the Cubes of their Diameters; 10 and 


15 ta wit, in this Cafe, Andisſince the At- 
traction increaſes as the Cubes of the Dime 


db dener g lbur decreaſes as the Squstes 
al the Diamete b, or Miſtances; his: Attracti- 


an on his Surface ſhould be, as:1000} divided! 
0; on 10 OT 58 . But 
48 his 
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as much as that in the Earth, he takes 
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the Number of Revolutions it would per- 
| form, while our Moon revolwes once about 


5 and an, Half about Jupiter, in the Time of 


- 


7 no OI. 8 
* * 7 = 
} 
* 7 
#4 


M A TH: Pe 
fore Wen 


— his Matter is only 184: There our peric 
traction on his Surface is only. as :184-dwidey of the ot 
by 100; and the Earth's as 1. That is} the zs in the 


Attraction on his Surface is not twice theitzt. 

traction on our Globe. Une . um T . 
MA. It could not be twice as a5 great, unleſs 

the Matter in him were 200 Times fs woch 

as in the Earth; for then 200 divided: 

Square of the Diameter [100] would only be 

2, while the Earth's was as J. 
P. Tou dre very right. 54507 
. And what is bir Denſty vun 


Minutes 
nutes. 


initiate. 
fore 1 f 
at preſe 


P. Although bis Blatter were 200 Times 


1000 Times the Space, with only 200 Times 
the Matter. Divide the Matter 200 by the 
Space 1000; and you ſee even then he would 
be 5 Times rarer than the Earth; or have 
but a fifth Part of its'Denſity:-+ 1221 9712 211 

M. Well, Lam extreamly ed wich al. 
this; and am now fully perſuaded that this 
rareneſs of Contexture in thoſe larger Planets 
was wiſely deſigned for the Sake of Inhabi- 
tants reſiding upon them, who othewiſe miſt 
have been oppreſſed by their on Wei | 
In what Time would this other iSatel ele · 
volve about Jupiter, at the Diſtanct of 0 
eee of the Earth from hiv Cen. 
egg 1 * 1 Trl 

P. The Matter in Jani is the Square of 


the Earth :- And the Square-Robt of 154 ü 
13,5. It muſt therefore revolve 13 Times 


Oln 


% 


135 4 * 0 74 * 


our periodical Month. Or the Square-Root The nia 
of the other Number 8428776, viz. 2903, 2, nference. 
i in the periodical Time of this Satellite n 
Minutes; which comes to 48 Hours, 23 Mi- 

M. 1 think I now e | Y 
initiate me into theſe Calculations.:.Where- 
fore 1 ſhall not give you any farther Trouble 

at preſent, 1 e 
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Tenth 8 RE: E x7 wt 2x0 


As the Wai She © "Bodies on the Her Plate 
but Jmall, "their Rotation on their "Avis i 
and their centri ifugal Force but wen. 2. 
and Li ght are diſpenſed rather according to the 
Surface,” than the Quantity of Matter in th 
luminous Body; hence the Sun is but of a m. 
derate Denſity. That the uttermoſt and inner. 
moſt of the Planets are not unmbhabitable h 
Reaſon of the Extremities of Heat or Cill. 
Heat is not always in Proportion to our Vicmiy 
to the Sun: Cold requires a poſitiue Cauſe, u 

| ſomething more than the mere Abſence of Hut. 
The Extremities of both be qualified' by the 
Conflitution of an Atmoſphere. That all the 
Planets are ſurrounded with Atmaſpheres. The 
phyſical Explication how Bodies may deferite 

_ .. elliptical Orbits about an attracting Bach , Plas 
| ced either in the Center of the Elligſs, or in ne 
of its Foct; according as the Law of Attrac- 
tion is ſuppoſed different. Theſe two Caſes com- 
pared between themſelves, and the Tranſituns 
from the one to the other ſhewn natural and 
eaſy. The Proportion between the Squares of 
the periodical Times and Cubes of the middlt 
Di iftances till obſerved, when Bodies revalut 
14 in Ellipſes. The Comets revolve by the ſamt 
1 Laws, and obſerve the ſame Proportions as the 
1 Planets. Of the immortality of the Soul, 
= | That the Soul is not aſſiſted to think and per- 

Wil ceive by Organs of « a dead Subſtance; * 

3 theſe 
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„ rſmothroria Putrilis. 14 
theſe confined and limited to a 
ner of Action and Perception. 'Whether 1 


Frame itſelf. ftill remaining. | 
E — 2 "Foundation F all our other. De- 
fires, and the Source of un great and virtuous 


Deſire in the Nature of Thing. Tier Ex- 
tinftion no Object of Deſire. The Diſingenui 


parate Virtue from a Love to ourſelves.  Athe- 
e could not live together' in Society on . their 
gun Principles. The: falſe' + 
Bayle's Apology for the Atheiſts. The Atheiſts 


in the material Creation. defigned\ to inſtru? 
Beings appointed for Immortality. be mate> 
rial Creation the infriom, amd deaſt wund f 
Part of the Works Cod. > (1:5 S K 
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41 
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fee. me: here once 


Y more, Phtilon ; 
gin where we left off Mn +56: 
F. You begin 


s © $I 2 : 


; eno 
* 

= 

* > 


Vas faid laſt. I underſtand ĩt tolerably wellz 

nor would I deceive myſelf in a Thing of this 
Nature. J am much in love with what 
you told me concerning the Quantity of Mat- 


cerning their centrifugal· Force, while they 
turn round on their Axes. But Hat is the 
Reaſon that we cannot find out the Quantity 
of Matter in Mars or Venus, as. we do in g. 


* 


Deity could cut off rational Beings, for whole A 
Sake the material Morlu was created ; the 
- The Defire 'of - 


Afions, A happy Exiſtence the any Objett of © 
of the Atheift. The Miftake of: thoſe who fe- 


2 in V.. | 
Account of the Riſe of | Religion. | The Wonders - 


Conference. 


ter, and Denſity. of the Planets, as alſo con- 


turn 


FE FT 1 1 3 
3 
LA — 


The tenth 


Gen ob. 
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MATHO: or, The 


The tenth turn or Jupiter? This, I. remember; 
2 onference. s ſaid was not known. * bo 


P. The Reaſon is, becauſe, they Bort 0 
Satellite (none conſpicuous to us I men 


revolving about them. Had they Satellite, 


revolving about them, whoſe Diſtances and 
periodical Times were known, we could i. 


P. U 
act cor 
much: 
the Sur 
dies pre 
which 
ſame L 


cover. in what Time a Satellite ſhould revole M. 
about either of them, at any aſſigned D. round 
ſtance; and thereby compare their Quandt Wl duilibr 
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; of Matter, and Denſities, with thoſe le of a F. 1 
| other Body in the Syſte. leſt the 
M. Of any other rimäry enen you il un, © 

mean, which } hath a Satellite e abou lim z. 

u: revail 

1 That 1 *. to dad ſaid. eo. 

M. Then we cannot know the Weigh of Wl iatec 

Bodies on their- Surfaces; nor wan un Keg 

with their centrifugal Forces? e ABOVE the Es 

P. We cannot; though the centrifagd | muſt | 

Force on Mars muſt be conſiderably leſs tha conſts 

on our | Earth, both becauſe his Rotation'0n Por. 
dis Axis is ſomewhat ſlower, and his Diame- 195 : 


ter is much ſhorter ; and on Venus the centri- 


fugal Force is quite inconſiderable: But then, M. 
as theſe are only ſmall Planets, the Weight anne 
of Bodies upon them eannot be very — 5 
In Venus it may be nearly the ſame as 0 preſs 
Globe; and were we on Mars, we 8 A. 
feel much above half our preſent Weight. Force 
M. It was reaſonable that the centrifugd Reſpe 
Pann ſhould be ſraall, where the Weight wi ry 
otherwiſe-tolerable :| For D:now'iſ6e that th: WI pere 
1 _ r any Planet revolves On its A, 2 
| e more the We ie | 4% 
| | [ bo'diminiſhed,”: Be. oO . YAY \ Wl tio! 
| = BU 
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Coſmotbeoria Putri: 163 
OM p. Undoubtedly : For theſe | two Forces The 222 
30 act contrary to each other in this Caſe, as Cenferen 

much as in the Revolution of Planets round * 

the Sun; ſince the centrifugal Force of Bo- 

dies proceeds from the Inertia of Matter, by 


which they. always tend to move on in the 


A ſame Direction. 

eln M. But in the ee 1 3 
4 D. bound the Sun theſe two Forces were in E- 
antitie quilibrio. 

of ay P. The Reaſon of that, you heading is, 


|| the Planets ſhould be drawn down to che 
Sun, or run out to a greater Diſtance from 


In 


\ 
: — © < Foz A 8 n N 1 8 = * 
TAGS, 2 223 . . by T 2 1 Ser ny * A > 
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abou bim; as the one or the other ofitheſe Forces 

S 2 prevailed: Whereas, had they been in Equi- 

ve librio here, Bodies would not at all have gra- 1 

ight of vitated to their proper Center. Not only our 3A 

re thy WY bodies would not firmly have participated of bi 

1 230 the Earth's diurnal Rotation, but our Heuſes 1 

e ade 8 ente — — A 
conſtant Su t 7 

5 (for it is not eaſy to e the Oaſe dn F 

Diane. hy); nor could the Ground itſelf have been a 

deni: frm Support or Foundation -for any Thing. 

ie then, M. I perceive ſomething Rare. Which 1 

Weigdt cannot well expreſs, ail a 3808 

„rest. B. Nor ean 1 unde iſtand bt; unleſs 

1505 preſs it in ſome Way or other. ß 

uld not M. It was as neceſſary that the contiighbeal 

. Force ſhould prevail over the centrifugal, 'with 

trifugil Reſpect to the diurnal Rotation; and that in a 

ght wn different Degree, according to the different 

dat the eight of Bodies, an the larger and leſſer 

%, PFlanets; as that theſe Forces ſhould balance 

36 each other with Reſpect to the annual Re vo- 

24 ++ bition: And in both Caſes we ſee them wiſe⸗ 

[1 , adjuſted, ' in great Variety of Circumſtances. 
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. — ſee the centrifugal Force weak whete th 


preſſion at leaſt intelligible. 


_ theſe two Forces equal? 


as 1 to 289. The * t of this Nun. 
ber, 889 is 17. 1:10 t 
M. Pray let me go on with the'teſt oft 


1 Argument by myſelf.— Since the centrifugal 


Number of Revolmivus 
ſame Time; if the Earth performed 17 Be. 


pern 289 Times 
and therefore 
there, which r muſt have been in 
conſtant Suſpenſe, between flying 


follows, that all Bodies at 


—— 


1 
1 


NK TH O: dez „ 
In ſhort; it is new Matter of W ty 


Gravitation. is ſmall, and ſtrong where the 
Weight of Bodies becomes greater, 
F. The Obſervation is juſt ; and the Ev. 


M. But in what Time muſt our Earth wa 
turned round on its Axis, fo as to have mad 


F. The centrifugal Force at the Equatar 
(where it is greateſt) is to the centripetd 


Farce is increaſed, with the Square of the 


performed in the 


volutions in the Time it performs one, the 
centrifugal Force at the Equator; would hav 
greater than ix is at preſent, 
equal to the Weight of Bodies 


off from 
the Earth, "and remaining on its Surface: 80 
that a ſraall Force muſt have given them 2 
to: any Side, juſt as if br der 

quite without Gravity... 

wy; You deduce the Argament very aceu- 
rate Mn 

M. But pray 8 would be the Conſe 

uence, if the Earth rolled round a little more 

wiftly, than at the Rate a l e 
in 24 Hours? 1 

H. From what you have Haide + now; K 
e  Equatot 
would: then be thrown off — Surface, 
|  Eaſbwasd: 


P - Ro Ee Hon Mg 34 


| Cofmatheoria Puerilis, 165 
Faſtward : But, by the Action of Gravi { The tenth | 
rating them, they would fall back aga 259 — 
the Earth. And thus they would pe won 

be caſt off, and fall back witkout ceaſing ; 

nor could any Thing be firmly ſettled in ond 

Place, but as it lay nearer the Poles, n 

the Rotation was leſs violent. 

M. This would be a wild ConfaGoh p 

habitable Globe! Out 1 me recolles} 

a little, 


beiti une: 
CEXXIIL. 8 Meets in 24 
Hours is, I think, one Revohmion! in leſs than 
an Hour and a Half. 
P. It is one Revolution in an Hour and a- 
2 25 Minutes. 
Then, as it ars to me, - you. - 
ed inconſiſtently 1 when we me, yo cargo 
ing of the diurnal Rotation of the Earth,; 
where you ſuppoſed that it might turn round 
on its Axis every Quarter of an Hour; ſince 
in that Caſe, every Thing muſt be thrown off 
from its Surface with inconceivable Rapidity : 
Or rather the whole Maſs would be haken 
quite aſunder, except perhaps a mai Oran 
iy about the Axis of its Motion. 
P. You urge the Qonſequence/ very well; 
the whole Maſs, would then be ;ſhaken quite 
looſe : Notwithſtanding 13 have 2 Right to 
make that oſition, 3 vou know: it 
is equally, poſſible, that the Gravity of Bodies 
ſhould be augmented, as that the diurnal Ro- 
tation of the Earth might be accelerated. and 
dat to any Degree; for it belongs equally to f 
ow it the ſame Power to effect a Change in either. x 
rquator The Suppoſition was therefore conſiſtent e- 7 
urface, rough, and proper to the Susie MS; were ; I 
ſtward: 1111: 1 ont 2 1 4 DIE £© then | 
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hetenth then diſcourſing 
Genu then diſcourſing 
9 zarth, by the Help of your Senſes, than a 
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ng upori. For in that Calf jy 
could leſs have perceived the Motion of th 


preſent ; ſince the Heavens and heavenly 30. 
dies muſt have appeared to roll over oy 
Heads, Weſt-ward, with greater Veloci 
than a Bird flies 110212 of 
. M. I underſtand : That Suppoſition' is an 
iſtent, which does not imply a natural Impoſſibilly 
And your Argument was as if you fad fd 
«© Had it pleaſed the Almighty Creator, ſoty 
6 increaſe' the Gravity of Bodies] andcte. 
<< lerate the Earth's diurnal Rotation; thit i 
& ſhould have rolled round on its Axis in 
<& ſuch a Time.” —- Aſter this pleaſe-to. 
ſhew me in what Time Jupiter muſt have roll- 
ed round on his Axis, ſo that the centrifugi 
Force of Bodies on his Surface 'might hare 


their w 
ſent ce 
fore; 
greater 
nee it 
volutic 


been equal to their Weight or Gravity? 

P. This you ought now to find out fi 
yourſelf, ſince you have the Diſtance and pe: 
riodical Time of his innermoſt Satellite 


d 1. 
Nai 
M. 


more 


. It is true; for I have already Half of 
my Work done in the laſt Exemple. Then, 
fince Bodies on Jupiter's Surface are 10 Se: 
mi-diameters of our Earth diſtant from his 
Center; it will be as the Cube of 5 to the 
Cube of 10; ſo the Square of 44 Hours, it 
Minutes, or of "2545" "MO to a fourth 

Number, which mut fi. 


touch. 


e the W nas of 
rer Axis, that Badie: 
on his Surface might have their Grabit nd 
centrifugal ' Foree equal. Or it will be 
16637 5 to rob, ſo 6452304 04 Hori 
Number; 22069) 5£© {7502 oF 19m ok aca Mp 
P. Which fourth Number you wilf Hud to 
be 39022; and the Square-Roat of 29072 k 
1975 5 Minutes; or 3 Hours, 17 * 


enſnuloria Pubrilis, 
evolution on his Axis at preſent? 


M. Jupiter then performs but three aig: 


lotions A one, that Bodies on his Surface 
may have their centrifiigal and centripetal 


Forces equal; whereas our Earth ſhould "Pers 
form 17 Revoſutlond fbr ne 

P. The Reaſon of which is, baia gre eat 
Part of the Gravity of Bodies on the Surface 
of Jupiter ĩs taken off, 5 n his ee Rotation 


at preſent. 


M. Right. Þ b abe thi U unt er 


their 4 Gravity is taken off, by their pre: 


ſent centrifugal Force, as you told me be- 


fore; or the centtifugal' Force is but g Times 
greater, when the whole Gravity is taken off; 
inceit is as the Squares « of the Number of Re: 


volutions performed in in the ſame Time; 5 . 


and 1: nnn? 931 101 p 2 * 70 
P. Vou have it exactly 00 boaubcl do 
M. From this then rf now alſo anderſtand 

more clearly, what we have once or twice 

touched upon before; namely, wh the Earth 
is higher about the Eq Equator, an f more flat 

5 ſunk about the polar Regions; which 
Inequality ought; 1 Think, to be more fe- 

markable in Fwpiter ©"? 10 2. 18H vici g 


P. What are your Thoughts of mat Par- 
ticular now'?-: + | 


1521 LISTS I „rk Fi £4533 4 
M. From the greater eentrifu gal Forde a- 
bout the equatorial Parts; the et there is 


Wahl f 2 aud is thetefore more raſſed 


ow make a Equ mibrfum euer! * 28 Ni 38 175 


P. The Ane is Jul} and om out 
— the AIR of Fact is confirmed, both 
5 Meaſuring and other Experiments; But 
on Jupiter, whoſe diurnal Rotation is ſwifter, 

and 


M. act * the exact Time of 2 N ter's The 
P. Nine Hours, 56 Minutes. T 7 
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The tenth and the Wan. Force therefore | Fi 
Conference. the Inequality as you obſerve, is 112. * A, 
plain. For whereas in the Earth the eg Cravita 


torial Diameter exeeeds the polar, but by one fluid F. 
230th Part of itſelf, or they are as! 230/108 brough 
2293 in Jupiter they; are to each eee fedtion 
to 10 nearly. I 199 26512117 865 e riy, by 

M, That is 4 notable. Difference, and 4 about t 
grees well to his centrifugal Force. become 


5. The Difference is almoſt as great as the CY) 
whole Diameter of the Earth, which is but; Weigh 
vos 2 toth Part of Jupiter 8. M9491 Moon 
A. Here again: L chink, ſomething is 1 Bil P. 

| tura Uy foggeſtod30 v94: 21% 3091 155 une 150 3 
at? : int ore t 

- M. That the Planets were fit 1 = a 
made ſpherical, by the mutual Attraction of Ml planet 
their Parts, before they e the in dium oe the 
Fan ef For this Riſmg, or Spelling, 4 Wl Earth i 
bout the Equator, ſeems naturally ta do 100 
boyn induced on a fotmer-ſpherical;Figurs feel m 
F It muſt indeed Appen laute: us, in the A weigh 
Order of Nature. Ran M. 

M. Since then we mad conceive the Pla then r 
nets at firſt without their. diumnal Motion, We Hl as rene 

may with P leaſure ſee, as it Were, this Rota- would 
tion impreſſed on thoſe prodigiaus Globes, Bodies 
the Almighty Hand of the. Creators. wifes ſince h 

P. I agree with you, One, who. confer the Gi 
Things in this philoſophical View, will feel Bi great, 
all the Pleaſure, you mention, in thus 125 the wi 
the Orighnal of the diuenal Rotati ion, And. l Pp.” 
appears. lomewhat-inartificial,. firſt ee Matho 
that the Deity moulded, the; Plane! accorc 
oblate,, ſpheroidical Figur (as ibis She a the B. 

_ that then he impreſſed a Motion upon ti Hence 
| which. muſt of [itſelf naturally. have 99 5 = of the 


Ann's: Ez: 1 280K Lig e d bo 


8 
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Ciſmotheoria Puerilis. 169 
that Figure. For, as yod well obſerved in The tenth 
dur fourth Conference, the Attraction of Conference. 
Gravitation leaves Matter ſtill in the moſt 
aid Form poſſible: So that a Body once 
brought into a ſpherical Figure, by this Af- 
ſection between all its Particles, muſt neceſſa- 
fly, by a Rotation on an Axis, be elevated 
about the Equator of its Motion, and thereby 
become an oblate Sphero ic. 
CXXXIV. M. Pray what may the 
weight of Bodies be on the Surface of our 
Moon? 5 8 e 
P. If the Earth and Moon were of the 
fame Denſity, Bodies there could have little 
more than a fourth Part the Weight they have 
here, according to the Diameters of the two . 
Planets. But becauſe of the greater Denſity 
of the Moon, the Gravity of Bodies on the 
Earth is to the Gravity on her Surface, as 293 
to 100: That is, were we there we could not 
feel much above the third Part of our preſent 
eight.” ee 
M. Much centrifugal Force on that Planet 
then muſt have been, I think, inconvenient, 
25 rendering Bodies too light After this it 
would be needleſs tq aſk what the Weight of 
Bodies might be on the Surface of the Sun, 
116 ſince he cannot be - ſuppoſed habitable ; and- 
mliders the Gravitation of Bodies muſt be exceſſively 
ill feel I great, ſo near the Center of Attraction of 


the whole Syſtem. * 


* 


* 


P. It is not ſo great as you may imagine, 
Matho : Heat and Light are diſpenſed rather 
according to the Surface than the Denſity 6f 
the Body, or the Quantity of Matter in it. 
Hence the Sun is not one of the denſeſt Bodies 
of the Syſtem. And the Grayity on his Sur- 

Vol. 6 2 8 enen Ay 4 face 
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The ten th face is reckoned but about 24 Times tnore 


ference. ., "RR 1 | 
\ than that on the Surface of the Earth. 
| M. 1 ſee it is reaſonable that the Light ſhe = 


MATH 0 or, The 


round, and perhaps the Heat too, ſhould 1. ter ( 


ther be as the Surface of the luminous Body, Wl the's 
than as its Denſity ; but I had quite other Pian 


Notions of the Attraction or Gravity fo neu Wl plane 


the central Body: Make me underſtand there. Wl cond 


fore, if you pleaſe, how this ſhould be, WM XX 

P. The Quantity of Matter and Denſn but c 
in the Sun is diſcovered the ſame Way as te Pian 
Quantity of Matter and Denſity in Jun; Matt 
namely, by computing in what Time du Matt 
Moon would revolve about the Earth, at the joth 
ſame Diſtance from it as Venus is from the WM more 
Sun. As to the Denſity of Bodies, and 2 
Gravity on their Surfaces, you may perhaps i face: 
get an eaſy general Notion of theſe, by con-W fame 
ſidering the two following Caſes as Extrem Matt 
If the Matter in the Sun and Planets ver creaf 
as the Cubes of their Diameters, they mul the s 
all have the ſame Denſity, and the Weight a Squa 


Bodies on their Surfaces muſt be directy u to U. 


their Diameters : For the Attraction inctea- . may 
ing as the Matter or Cubes of the Diameter, wn 71/4 
and decreaſing as the Squares of their Dame. for ! 
ters, the Cube divided by the Square would noſit 
always give the Diameter to repreſent the At 
traction of the Surface. | fs 

M. This was obſegved before. 

P. But if che Matter were only as tit 
Squares of the Diameters, the Denſity woul 


be inverſely as the Diameters ; and the Wes p. 
of Bodies would be the fame on the Surfie f and t 
of all Planets, let their Quantities of Mat" in it 
be ever ſo unequal, = | poſm 
I. 1 underftand nothing ar alt of this 1 * 


| Cofmotheoria Puerilis. 
| more 


. jameters are 1 and 10; and if, in order to Vonferencs. 
nt ſhe] * out their Denſities, you divide the Mat- * 
uld n. ter (which is as the Square of the Diameter) by 

; Body, te Space it takes up (Which is as the Cube of the 

> other WM Diameter) it will be 1 divided by 1, for the firſt 

fo neu planet; and a 100 divided by a ĩoco, for the ſe- 

d chere. cond : Or theirDenſities will be, and one tenth. 

de, A. Thus far I fee : The ſecond will have 

Denſity MW but one tenth the Denſity of the firſt, as its 

as the Diameter is ten times larger. Thus if the 

2 Matter in Fupiter were but 100 Times the 

ime du Matter in che Earth, he ſhould have but a 

1, at the 1oth Part of its Denſity, or be 10 Times 

rom the more rare. hs Ws 

dies, d P. And the Weight of Bodies on the Sur- 

perhaps faces of all the Planets would then till be the 

by con-B fame : For the Attraction increaſing as the 
Extremes. WW Matter, or Square of the Diameter, and de- 


nets were creaſing alſo as the Square of the Diameter, 
hey mul the Square of the Diameter divided by the 
V eight a Square of the Diameter will always be equal 
ireQtly vi to Unity, how different ſoever the Diameters 
n increa-W may be among themſelves. DEE 


ameter, ln M. Now you have given me Satisfaction: 
ir Diamt-W for I underſtand the Conſequence of both Sup- 
re woll poſitions, either when the Matter is as the 
nt the A: Cubes, or as the Squares of the Diameters, 


And as any particular Inſtance draws near to 
the one or the other of theſe Caſes (which you 
ly as be call Extremes) the Gravity on the Surface of 
that Planet will be more or leſs accordingly. 

P. Both Caſes may be exemplified in one 
and the ſame Body, the Quantity of Matter 
Init remaining alſo the ſame; only by ſup- 
polmg its Diameter different. 
P. Pray ſhew-me hoW ? 


I 2 = 


P. Suppoſe there are two Planets whoſe The tenth 


1172 : MATH O: or, The 
The tenth P. If the Diameter of the Sun be ppb 
Conference. 1 100 Times the Diameter af the Earth, an 


the Quantity of Matter as the Gubes . 
their Diameters, their Denſities will be equi, ſtill o. 
and the Weight of Bodies on their Suff 1 


directly as their Diameters: But if the Dr. 
meter of che Sun be ſuppoſed a ao Tm molti 
the Diameter of the Earth, the ſame Quay by Re 
tity of Matter remaining, their Denſities will Part 
wg oy as their Diameters, and e cont 
Weight of Bodies che ſame on both iber by: P. 
#0 N mal ( 
FF M. I conceive it: Then nd Mattera Cold, 
179 e the Sun be till a million of Times more thy Plane 
#4 the Matter in the Earth; in the firſt Suppe of thi 
ſition it is as the Cube of the Diameter a 100 Plane 
| and in the ſecond as the Square of the D Sun, 
= meter a 1000: And the Surface of the gun ve * 
4 the laſt Caſe being. 10 Times farther from the what 
| Center than in the firſt; the Attraction ther Ferm, 
will be a 100 Times leſs, or equal to the A Podi. 
traction on the Surface of the Earth, T like 
is agreeable enough, and gives me a more f. 4 mei 
miliar Notion of theſe Things. | 


* ney eg ee —— 
* re ee nat atm * 


e 
I; 4 % Ln ink 
* 


cxxxv. P. You' ſee then by he ah ſudde 
| Methods, of more or leſs Denſity,” m bern 


| more or leſs centrifugal Force, it comes 9 the B 
| ' paſs that the Weight of Bodies on the lager thoug 
| and leſſer Planets is not near ſo different, # ly but 
g the different Quantities of Matter, in the 15 5 * 
' | 0 


14 nets would ſeem to import? 1 
1 M. 1 ſee every Thing in the Syſtem. ow neſs 
ſiſtent, if the Planets; are conſidered with of th 
View to Habyuation ; whereas without thi but 
the Deſign ſeems broken and incoherent. - lome 
P. Eſpecially if we © ſuppoſe the e to ch 
+ 1 elign "= 


— 


* a \ * N 2 2 — — 
2 - 2. D — 4 
1 
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deſigned to re e ; — Reſt are 2 tenth 
ft ſolitary and unfrequented.— Conference. 
1 Notwithltanding there ſeems to remain 
gill one Inconvenience..- 
p. What is it; e 
M. That the Heat of the Sun cannot be 
multiplied at the Extremities of the Syſtem, 
by Reflection, as his Light is, The hundredth 
Part of our Heat muſt, make Saturn but a. 
comfortleſs Place. | +, Log «arr 
P. As we ſaw before, Maths, that the ani- 
mal Conſtitution, with Reſpect to Heat and. 
cold, may: be widely different on the ſame 
planet; ſo there may not be fuch a Difference 
of the Degrees of Heat and Cold on the 
Planets nearer to and more remote from the 
Sun, as we imagine. The Cauſes of Heat 
are more than one, as we may obſerve by 
what happens in the Bowels of the Earth, in 
Frrmentations, in Ebullitions, even in our own 
Bodies; and eſpecially by common Fire. Cold 
likewiſe ſeems to imply ſomething more than 
2 mere Privation of Heat,; and to depend on 
ſome very active Principle. This will appear 
more probable, if we conſider the violent and 
ſudden Effects of Cold in ſome common Ex- 
periments of artificial freezing; and when 
the Barrel of a Gun, or the Shell of a Bomb, 
though of conſiderable Thiekneſs, is violent- 
ly.burſt by the freezing of the Water contain- 
ed in it; that ſhews quite another Sort of 
Principle, than the mere Inertia, or Sluggiſh- 


Abe ff 17 g . 
em col -· neſs of the Particles of Matter. The Rays 


d with of the Sun are certainly produQtive of Heat: 
ut tu dat (by; the Acceſſion, or Co. operation of 
ent. ſome other Cauſe): not always in Proportion 

rth alot do their. Denſity, or the Vicinity of the Body 
dent BY ER: to- 


174 
The tench to the Sun: Otherwiſe we ſhould alwayvling 


2 aference. the ſame Degree of Heat or Cold, at tte ame 


p a 


and ſeems to prove eaſily what you fay. 1 


— 


MATHO: or, The 


weſor 
much 
Time of the Year, regularly in a Cirele ; Rigou 
which nevertheleſs you ſee we have not. M, 
M. This is indeed common Experience, Wl this, 
draw! 
this A 
One“ 
why t 
at one 
conce 
tell m 
moſp 
our E 


have often obſerved very ſoft: Weather and 
mild Nights in the Depth of Winter, when 
a long Froſt has been ſucceeded by a quick 
Thaw ; and contrarily, bitter Winds and 4 
froſty Air, when the Sun has been near the 
Summer Solltice. - | ( 
P. This ſeems to proceed from the Con- 
ſtitution of our Atmoſphere, and the Altera. 
tions happening in it; which produces ſome- P. 
times ſultry Heat, and fometimes pierei about 
Cold, directly contrary to what ſhould be the img 
Effect of the Sun's Rays ſeparately conſidered; Wl ſome 
So that Heat and Cold do not abſolutely depend Wl bout 


on a Planet's Nearneſs to, or Diſtance from not 


the Sun, but together with theſe, on ſome Bodi 
other Cauſes. We are conſiderably further ſeem 
from the Sun in the Summer Months thaw in State 


the Winter, and for all that our W cont! 
then is generally much warmer. Ne, is an 
though Saturn has but about the hundredth Fart 
Part of the Sun's Heat which we feel, Tan he! 
not ſure if the hundredth Part of our Heat the 
will amount to any Degree of poſteive and whit 
real Cold, without the Co-efficiency of ſome ll dri 


ceiv 


other poſitive and real Cauſe. And it is not lr 
ke 


difficult, I think, to conceive, that the Con- 
Kitation of his Atmoſphere may be ſuch, 8s 
to make that Planet a mild and temperate 
Clime. And if there be any Weight in this 
reaſoning, it will not be hard to apply it to 
the inferior Planets, Mercury and e 


Coſmothroria Puerilis. 


Rigour of our Winter. 8 8 

4, There is indeed ſo much Reaſon in all 
this, that at leaſt I ſhall not be ſo raſh in 
drawing Inferences from narrow Principles in 
this Affair, as otherwiſe 1 ſhould have been. 
One Thing notwithſtanding ſurprizes me, viz. 
why the Earth ſhould be farther from the Sun: 
at one Time than another: Butbefore aſk you 
concerning this Particular, I beg you would 


moſphere about each of the Planets, as about 
our Earth ? Ss | 
P. I muſt ſuppoſe there is an Atmoſphere 
about every one of the Planets, unleſs 1 would 
imagine them to be Globes of Adamant, or 
ſomething ſtill more hard. Every Thing a- 


Bodies that can be named. Metals themſelves 
ſeem.gradually to decay, as well as come to a 
State of Maturity. Every Thing therefore 


is an heterogeneous Mixture of all Sorts of 


the ſame Manner as the Matter in our Earth; 
which would be a Suppoſition without Foun- 
dation, and contrary to Reaſon; we muſt con- 
ceive that they have Atmoſpheres about them 


ciple of Diſſolution of all natural Bodies, if 
we may ſpeak mechanically on this Head, and 
without conſidering the immaterial Cauſe of 
this Repulſe : And repellent Particles are mor 


tell me, why you ſuppoſe there is ſuch an At- 


bout our Earth is in conſtant Change: I am 
not certain if we can except any Species of 


contributes its Share to the Atmoſphere, which 


Particles. Thus, unleſs we would ſuppoſe that 
the Matter in the Planets is not ated upon in 


like to that which is about the Earth. A 
Degree of Repulſe (leſs or more) is the Prin- 


Ws 


we ſometimes. feel the Heat of our Summer as The'tenth 
much qualified by ſome different Cauſe, a8 the COR 
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MATHO: or, The 5 
fit to join themſelves with the Atmoſpher, 
and to become a Part of it. Tt is this Prin 


ciple which occaſions what is called Efuvis ſequen 
from particular Bodies: And the EMuvia of. F. D 
the Planets (if I might be allowed fo to ſpeak) be an / 
conſtitute their Atmoſphere. to riſe 
MM. I am afraid you are going too deep with Wl . 
me, though hitherto, I think, I under C 
what you ſay with Pleaſure : But what 1 wwe th. 
meant by my Queſtion was, Whether the at. dan ” 
moſpheres of the Planets can be diſcerned by that w 
Obſervation ? — ä hum, t 
P. It is not neceſſary to the Conſtitution P. 
of an Atmoſphere that it ſhould have viſible Matho 
Clouds, and thick: palpable Fogs : Our -A. WI” D 
moſphere exiſts no leſs when the Air is ſerene 2 


and clear, than when it is heavy and clouded. 


It is obſerved that the higheſt of the Clouds, er t. 
when their Height is meaſured, are not found muſt 


the Planets? To ſuppofe that Obſervation 
might determine here, is to ſuppoſe the Objed or leſs 


to reach above a Mile from the Surface of the I de, *' 


Earth : But allowing them to be two or three 
Miles high; what is that to the Diſtance of to the 


within the due Diſtance ; which is the Mi muſt e 


take in ſeveral other Caſes. Our Atmoſphere, of He 
how high ſoever, tranſmits the Light of the 
fixed Stars to us, as you obſerved before: And 
if we may reaſon from Analogy, the Atmol- Karts. 
phere of other Planets ſhould do the ſame, Ton! 


Beſides, as far as Obſervation can reach, both oppol 


obſcure and dim; and in total Eclipſes of the 


ceptible. 


our Moon and Mars are diſcovered to have B t 
Atmoſpheres : In the Appulſes of Mars to 117 
the fixed Stars, they are obſerved to become Prop! 


| 4 3 f F dun” 
Sun, the Moon's Atmoſphere becomes pet Diſa 


; 4 4 
"o "Y M 
k 5 — 
. * 


1 e 


* 


ofphers . It ſeems indeed, where there is Heat The tenth, 


is Prin. and Moiſture there mi be Vapours, and con- Conference... 1 
3 ni quently an Atmoſphere. Ol OS 
dun „ P. Nay, wherever there is cold "there muſt; | 


| here; for Vapours are obſerved . 
0 f be an Armoſphere 3 . re obſerved. 
ah g riſe plentifully in the hardeſt Froft. CUES 
een wi; . ̃ Ei nog _avd 43155 3412 
deren cxXXVI. A. Pray tell me now, if it be 
what 1 rue that we are nearer the Sun in the Winter 
the 4+. dan in the Summer; how comes it to paſs 
erned b that we feel ſo much more Cold when nearer 


| him, than whe, deo from Hine 1 
ſtituti P. You ſhould have propoſed this Difficulty, 
Gur jo Ditnce from the Sun, was always the 
is ſerene lame, you ſhould either have alked this Q el. 3 
clouded tion then, or inferred „ becauſe we were equally - 
Cloud near the Sun Summer and Winter, that we N 
t found I nuſt have had the ſame Degree of, Cold all 


e of the de Near round... „„ 100 08 
or three M. Lam afraid my Queſtion. is not lo maich, « 


to the Purpaſe as I imagine. 
B. It is. obvious that the Rays falling more 

or leſs obliquely on the Surface of the Earth, . 

muſt occaſion a great Difference in the Degrees - 


ance of 
ervation 
Object 
he Mil. 
ſphere 

of the 
e: And 
Atmol- 
e ſame, 
h, both 
o hare 
lars to 


ecome 
of the 


8 pet- 
4M 


* 


of Heat. Hence it muſt. be lefs when the. Sun 
tiles but a little above our Horizon in the - 
Winter, than- when he mounts, higher, and 
darts his Rays more perpendicularly upon us. 
Ton find when you. hold any Thing directly 
oppolite-to the Fire, it is more ſtrongly heat- 
ed, than when you. turn it ſidewiſe at the 
me Diſtan ce n 1. 44 4 atatg 
N. I perceive-it,nmſt be ſo But in what: 
Proportion will this. oblique, Incidence of the 
oun's Rays increaſe or diminiſh the Heat, the. 
Diſtance being the ſame?” oo 


4% 


renee, ſeems juſt to me will appear ſo to another. 


of Incidence. 


fell upon this. Part of it, 


plain AB in the Direction A E. Draw BF. Parallel to Al. 


t BD, er to the Sine of the Angle which the incident 


MAT HO or, Nes 
P. I am not fure if the Pro 


rtion whit 


M. Tell it me however: A Gueſs forms. 
times helps us to come nearer the  Trothafte, 

P. Till you ct mme at Swellbg an 
authentick then, you may ſuppoſe that the 
Denſity of the Rays, and therefore the * Deptee 
of Heat, will be as thar Line which 3 is called 
the verſed Sine of their Inclination, or Angle 


A. Shew me hte Wo Figite. 
P. You may m any AY b 
this Figure , 1 Bech a roves 
the Plane, the Rays will be Us denſeſt poſlble 
at that Diſtance; and their Denfity may be 
expreſſed by the Radios. But if the dan b 
in this Poſition (ſuppoſe 32 Degrees ftom'the 
Vertex) drawing a Line How him to the Cen 
ter, none of the Rays on the upper Side of th 
Line, you ſee, wilt fall upon the Radibs, and 
thoſe only on the under Side are nom ſpread 
qyer it all, But theſe are go * the Rays which 
en the Sun vas 
vertical; which Part & the verſed Sine of the 
Angle of Incidence of the Rays, 
M. So it appears indeed from the Takeo 
G04 65 9 BY ure 2: And at this Rate viut 


Noa Vide Plate 2. Pig. 4. her eh Sans Rays dur 


and BD perpendicular to it; te im all Directions, BD vil 
pound the Number 915 the Sun's Ra = falling upon the ob⸗ 
lique plain B, and conſequently will expreſs the Heat falling 

that Plain. Therefore t the Degree of Heat is pri ortional 


hay” 


makes With the plain. There ſeems therefore do de 
ke in che Author's Proportion. 


Coſmotheoria - Puerilis, 179: 
may be the Proportion of our Heat in Winter I g 
to that in Summer? * | | 

P. If this Proportion be juſt, abſtrating 
om the Difference of Diſtance, and all other 
Cauſes of Heat, except the. Denſity of the 
Rays, our Heat in Winter will be about the 
ſx and twentieth Part of what it is in Sum- 
mer. For ſuppoſing our Latitude 55 Degrees 
and a half, the Sun's, greateſt Altitude in Sum- 
mer will be 58 Degrees, and in Winter only 
1; the verſed Sines of theſe 4849619 and 
133728, which are nearly as 26 and 1. 

M. All this I underſtand, and am fatisfied - 
that the ſix and twentieth Part of our Sum- 
mer's Heat is no Degree of Gold: For it is 
fill Heat perceptible to Senſe. And how- 

reat may our Heat in Summer be, with Re- 
Fed to the Heat at the Equator, when the 
Sun is vertical to them: Fe ee 

p. Our Heat muſt be about half of theirs; . 
for the verſed Sine of 58 Degrees is ſomewhat - 
leſs than half the Radius. Fake” | 

M. This Proportion will farther ſhew us 
the Denſity of the Sun's Rays at any Time of 
the Day, as well as any Time of the Year, ac- 
cording to his Altitude? © 5 

P. If it be juſt in the one Caſe it muſt be 
ſo in the other. ä | 3 

M. 1 ſee no ObjeRion againſt the Juſtneſs 
of it, at preſent; and even though it ſhould 
not be preciſely Juſt, thus much ſeems certain, 
that another Cauſe mixes itfelf with the Ef-. 
fects of Heat: and Cold, beſides the greater or 
leſs Denſity of the Sun's Rays, or even his to- 
tal Abſence. Now, as to the Earth's be- 
ing at a greater Diſtance from the Sun in 
dummer chan in Winter; if this be ſo, 1 know: 

pk "- dg 
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The tenth not what to ſay. I thought a Body could ad Ml .; 

ke N 2 have revolved about the — in 40 obs un 3 

: a circular Orbit, without being drawn down 

co him, dr running out through the celeſtia 

SHpaces; and this Notion you ſeemed to ap- 
prove of: This ſtumbles me exceedingly. 

P. In all ſuch Subjects, Matho, People ge. 

nerally begin, you know, with the © eatjeſ 

Gaſes: To tell them of more intricate and 

_ difficult Things at firſt would only tend to diſ. 

courage them. And that is the ſimpleſt Caſe 

of one Body's revolving about another, by the 

Compoſition of an attractive and projectile 

Force, when it moves in a circular Orbit. A3 

this Caſe is plain, you eaſily conceived it: Yet 

it is no leſs true that a Body may deſcribe 4. 

bout another an oblong or elliptical Orbit. This 

is more difficult to be conceived, but it no 

Way invalidates the, Truth of what you al. 

ready know. The Orbits of the Planets are 

not exactly circular, yet they differ not much 

from. real Circles, having but a ſmall Degree 

of Eccentricity. This Method was intended, 

not to ſtumble you, but for your more eaſy' 
Ci — ,_ - | 

M. You ſatisfy me as to the Reaſonable. 

neſs of the Method, which I ought to leave 

entirely to you; if it were poſſible to obſerve: 

a Method in ſuch a looſe Difcourſe, where ſo 

many Things offer accider:tally, But can! 

be made to underſtand how a Body may de- 

ſcribe an oblong or elliptical Orbit about ano · 

ther, without falling quite down to it, or run- 
ning out through the ambient Space? 

P. Not perfectly, I am afraid. It will re- 

quire too many Words, and many childiſh 

Suppoſitions. © Great Men underſtand 15 
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ald nor fr own ſuperior Way, without accommo- The tenth. 
er 2 port ene to our Conceptions. 2 
* down M. An imperfe& Notion is better than 
eleſtial MW none at all. The more childiſh your. Sup- 
to ap. poſitions are, the more they will ut my. Ca- 
gly. acity : And as for Words, I told you, Foften - 
ple ge. ciſcourſe for whole Hours together, without 
eabieſt any other Advantage than having got rid of fo 
te and much Time. And at worſt; as we are by 
J to dil. qurſelves, there can be no Harm in making a 
ſt Caſe . Trial, though it ſhould prove unſucceſsful. 
by the P. Well, on theſe Terms we may make a 
ojecile e Trial: It will be but a little Labour loſt.— 
bit. As x „( hn 
it: Yet CXXXVII. But before we ongin, wilt 
cribe 2. be neceſſary to acquaint you with ſome gene- 
t. This ral Things concerning the- Ellipfsy: Here is 
it it no the Figure ® itſelf. It is deſcribed about two 
you al- Points, as the Citcle is about one. Theſe 
nets arc Points (marked with the Letters F and f) are 
ot much called its 'Foce. As theſe Points may ſtill recede 
Degree farther from, or: draw nearer to the middle 
tended, WI Point, or Center C, the Ellipſis may be more 
re ealy' or leſs oblong, that is, more or leſs eccentrica, 
| till it becomes a /fraight Line on the one Ex- 
onable. treme, or coincides with a Circle on the 
o leave other, uo innit ne 
obſerve M. This. is plain enough; for Ehave ſeen - 
here ſo Carpenters draw ſuch Figures on the Floor, 
ut can ! about two Pins, with a double Cord and a 
nay de- Piece of Chalk, when they were going to 
ut ano- make an oval Table: And we have ſometimes 
or run- diverted ourſelves in drawing the like Figures, 
T7 4 when the Workmen were gone... 
will re Then your Diverſion will prove a Means 
childiſh ; ; | ade to 
this in 1 "I 
e ® Vide Plate 2. Fig- 5. 


their | 
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Thetenth to facilitate the Matter to you now. The 
Canſerence. two Lines, which croſs each other. An 
CTeenter at right Angles. are the greater and bf. 
fer Axis. If the Attraction be to the middle 
Point, or Center, when the Body, moving in 
the Perimeter of the Ellipſis, comes to the 
Extremity of the leſſer Axis here, it will be at 
the neareſt Diſtance to the central Body; and 
at either Extreme of the greater Axis, the 
fartheſt from it. But if the Attraction be to 
this under Focus F, when the reyolving Body 
comes to the Extremity of the leſſer Axis, it; 
is ſaid to be at the middle Diſtance from the 
. attraQting Body.: For from the Focus to the 
Extremity. of the leſſer Axis, is a Man be- 
tween the greateſt Diſtance, when the revoly« 
ing Body is in the. per Fertex (or fattheſt 
Extremity of. the greater Axis) and the leaſt: 
Diſtance, when it is in this nearer Periex. 
ular. The middle. Diſtance then muſt 
be equal to half the greater Axis: For if! 
add the Eccentricity to half the greater Ai, 
that makes the greateſt Diſtance from this 
tower Focus; and if 1 take away the fame Ee 
eentricity from half this Axis, that makes the 
leaſt Diſtance. 5 
N. You are perfectly right. And this 
is all that is neceſſary ro trouble you with at: 
preſent. | | - 
AU. Theſe Particulars I caneafily:remems 
ber. But ſomething you infinuated in your. 
Deſeription of the Elliꝑſis appears quite ſtrange, 
and is more than I expectert. 
P. What was it d | 3 
A. That a Body may move in the; Per- 
meter of an Ellipſis, by the Compoſition of att 
| | attract 
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arsdclee 2nd 2 a a either. de The tert 

e attr y is in. the Center e 
Blies, ori one of its Foci,” '- — 

B. The revolving Body muſt: deſeribe an 

elliptical Orbit, as well in che one Caſe as in 
the other, according ag * Law of Attraction 
is ſu fe rent ;: porhaps.yau- may: 
—_— hereafter, if I: can hit an 
eaſy Way of communicating,theſe 3 to 
you. 
f M. I am to the laſt Degree - impatient to 
hear this: For, if I. might ſpeak my preſent 
Sentiments, the Thing ſeems to ms ner 
impoſſible. 

P. In the mean Time it would not be a · 
miſs to acquaint you with another. Nartieular, 
though it be not abſolutely neceſſary; 1 1. 
am afraid it may be difficult too. 

M. Pray tell it me at a Venture: The more 
preparatory Things 1 have, the more caſũg L. 
mall underſtand: what follows. 

P. If a Body revohe about a Center, by | 
the Compoſition of an. attractive and projeGtile- 
Force, and if a Line: from the Center to the 
Body be ſuppoſed to move along with tlie 
Body, that Line will fweep, os. run oe 
equal al Nen in equal Times. 

ou mean, if we ſuppoſe the Tine 
. into Minutes, or fmall Portions, che 
. Line in any Minute will ſweep over a trian- 
3 0 a gular Space, which will be equal to the tri- 
& = =. Space it runs over in any other Mi. 

FR That is the Thing, pag 

M. So far. then I think I 3 that 
if a Body be fuppoſed:to move along a right 
Line wich. an a equal Celerity, if we take any 

ä 


The tenth Point without that Line; 
Conference. 


BC, &c. © 
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drawn from that Point - to the Body, at the 
end of equal Times, the. Triangles, muſt: all 


be equal, as having equal. Bales ang the fame 


Height. 
f. Then you have get over the Diſk 


of this noble Theorem; for it. is range | 


on what you have ſaid; 


M. Could you ſhew me a Figureto helpme 


a little? 


2. Here is a large, intelligible Bens“, 


and the Thing explained in Words. 
M. Let me read and conſider this. 
P. Dom t be in a Hurry; but go 8 


the Argument at Leiſure: You are under no 
Obligation to underſtand theſe. RO at firſt. 


Glance, .. 
M.. — 1 have biber ben; in not dif. 


Ws | _ 


* Vide Plate 2. Fig 6 6. In 8be 2 1— Force ag 
upon the Body A at equal Intervals of Time, A 4 the firſt Di. 
rection of the moving Body, and the Space it would deſcribe 
in the firſt Part f 1 Ax the. Effect. of the. central Im. 
pulſe for the ſame Time, then leat the Parallelogram ma, 
and at the End of that Time the ody will be found in the 


Point B. Produce A'Btill RA B, and let Bu repieſent the - 


ſecond Impulſe of the central Force, complete the. Parallelo- 
zram B; then at the End, of the ſecond Part. of Time | 
Body wilt de found in C. .the Extremity « of. the. | 


Draw the Lines Sa, SB, 84, SC: Then as Trinaghs 
SA a, and SAB arg equal, becauſe they ſtand upon the (ame 
Baſe, and between the ſame Parallels; and the Thingle SAB 
is equal to SB 5, becauſe they ſtand upon equal Baſes and be: 
tween the ſame Parallels, and SB &=S$ B C: Therefore the 


Triangles SA B and SBC are equal, c. The Body there- | 


fore deſcribes about the Center 8, equal Areas in equal Times 
Let the Numberof. the Triangles be increaſed, and the Breadth 
diminiſhed In in finimm, that is, let the central Force act con- 
tinually, then ene Figure deſcribed will be a Curve; and in 
w_ Tiraes, the 11 W about * n of Force 
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' Coſmotheoria Puerilis. 
cult I think I conceive the whole. 
depends on two ealy Propoſitions in Euclid : 
And as to the Body's moving in the Diagonal 
of a Parallelogram, when urged by two diffe- 
rent Forces, I make a ſhift to underftand that 


from what you ſhewed me concerning -the 


Frog carried along the Diagonal of a Square, 
by the Compoſition of its own Motion with 
the Motion of the Plane. On the fame Ac- 
count it muſt have been carried along the Di- 


agonal of a Parallelogram by a little Change of 


the Direction and Velocity of the two com- 
pounding Motions. — | 

P. I find you really underſtand it; how- 
ever conſider it over again: We get larger 
and firmer Notions of any thing by a ſecond 
Examination of Particulars. 

M. 1 fancy I underſtand it tolerably well, 
and am glad I beſtowed the little Pains on 
Euclid which I did, when I find the eaſieſt 
Things in that Book aſſiſt me to make out 
theſe Matters. This encourages me to be 
more diligent. — ſee there is no begging 
of any Thing here; one is forced to own 


that the revolving Body muſt neceſſarily de- 
ſcribe equal Areas in equal Terms by Rays 


drawn from the Center to it; and that it 
muſt move in a Curve, if we divide the Time 
in very ſmall Parts, and make the Triangles 
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\fcrence, - 


very narrow; ſince the attractive Foree acts 


nceſſantly,—T!DlT his is delightful! I ſee, if 
the revolving Body ſhould be brought nearer 
the Center, it muſt neceſſarily be carried a- 


bout with more Celerity, that the Swiftneſs 


of the Diſtance, in order to deſcribe as large 
a Area in an equal Time, as when it is fare 


of the Motion may compenſate the Smallneſs 


ther 
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ther off. And on the ſame Account it mu 


| govin 

be carried more ſlowly when more remote, or | 

| ſtill to preſerve the equable Deſcription of Ovant 
Areas. | ſame 8 


P. Your Obſervations are very juſt, and 
tural : We need ſay no more on this Head, * 

M. Let me look at the Book a little, be. the EI 
fore I-return it. — This is Sir Jane New. Wl ame! 
ton's own Book! Then I am not a little WG. 
pleaſed with myſelf, that I have made out 3 M. 
Propoſition of this Great Man's, from bis Stone 
own Words. Here is his Picture: What 3 up ag 
thoughtful Face is this! and how mild and WE from 
ſweet too ! 1 2 


CcxXXVIII. P. Theſe Things premibel 
you muſt in the next Place obſerve that x 
Body thrown up perpendicularly to any 


Height acquires the ſame Force and Velo- P. 
city in falling back again, with which it was conſic 
projecte 1 ward 
X. This muſt be the Caſe, 1 ſuppoſe, we ſu 
when I throw a Stone perpendicularlyupward; ¶ Cent 
it falls back in the ſame Track, and with the or fre 
ſame Velocity. 9 - fallin 
P. The Reſiſtance of the Air may. perhaps M 
occaſion a ſmall. Variation; otherwile the be ec 
Maxim is in itſelf plain. For the Body re«» ¶ poſit 
ceiving an equal Number of Impulſes from its P. 
Gravity — — or deſcending, and thole: Wl Bod: 
equally ſtrong in equal Diſtances from the vpw 
| Center, whether it aſcends or deſcends ; the for i 
laſt will reſtore to it all the Force and Velo» ¶ muſt 
city, which the firſt took from it. cont 
M. This is not difficult to be conceived; in ec 
for ſince falling (or moving to any Point) n So 
thro 


not the Action of Body, more than ri 
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moving from that Point); it muſt require an The tach 
equal Force improſſed, to make the ſame Conference. 

3 of inert Matter move through the 
ſame n : toward, or from the Cen- 


ter. 

P. And ſince the Spaeb i is the ſame, and 
the Effieacy of the Cauſe the ſame in the 
ſame Diſtances, the Time muſt be the fame 
alſo. 

M. So I unidertivec it, Therefbre 1 
Stone were dropt from a Height, and thrown 
up again with the ſame Force it had acquired 
from the Impulſes of Gravity in falling, it 
would mount to the ſame Altitude from which 
i had firſt begun to deſcend: 'The Force n 
had acquired in falling would be ſpent in riſi 
by the contrary Impulſes of Gravity, in the 
ſame Space and Time. 

P. You are right: This is the ſame Caſe 
conſidered in a contrary View, or taken back- 
ward. And it will be equally true, whether 
we ſuppoſe the Body thrown up from the very 
Center of Attraction, and falling back to it, 
or from ſome Height above the Center, and 
falling baek to that Height only. 

M. The Reaſons already mentioned muſt 
2 applicable to enher of theſe Sup- 

tions. 

N. It muſt alſo. be: tas PREY 
Body ſhould not be thrown perpendicularly 
upward, but with an Inclination to one Side; 
for if it riſe and fall ——_ equal Spaces, it 
muſt loſe and acquire equal Forces, by the 
contrary and conſpiring cory yt: of Gravity 
in equal Times. 

M. This i All equally. in IF 1 
_ a Stone on plain Ground, ſo that it 

deſcend 
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Aue tenth deſcend as far as it aſcended; it muſt have the 4 
ſame Force when. it falls, as when it roſe. 1 

| And if it were ſtruck back with the ſame Force Wl ©; 
it had in falling, it would, I conceive, xetum 


to me in the ſame Path. i. 
F. Without doubt; for if you had thrown 
the Stone from that Part at firſt, with the 
ſame. Force, and the fame. Degree of Eleyz. 
tion, it muſt have moved in the ſame Path 
from the one Side, as well as from the other, 
M. I have often obſerved in playing a 
Shittle-Gock, that it was becauſe we ſtruck it 

always with-equal Force, and in the contr 
Direction, that it deſcribed ſtill the ſame Cary, 
xr Arch as it were, backward. and forward, 
tween eack other's Batikdor, 


P. The Example you bring is proper e- P 
nough to aſſiſt the Imagination: And if 3 rot 
Stone, or any Projectile whatever, were fill WM mor 
thrown back with the ſame Velocity, and in Bod 
the ſame Elevation, it would deſcribe the ſame Wl der 
Path exactly forward and backward for ever. P 
M. This Caſe where the Body. is projected I NM. 

with a Degree of Elevation may be brought, WM For 

I think, to coincide with the, former, where Wl per; 
it is thrown directly upward. For if we ſup- I / 
poſe a Plane to move. equably along. with an WW Pia, 
horizontal Motion, and a Body to be:projett- BW but 
ed directly up from it; this Body to one not 7 
carried along with the moving Plane will ap: WM wit! 
pear; to be projected with a Degree of Elen · Wi Sig, 
tion. Now if it be true with reſpect to tho on 
moving Plane, to which the Projection is per: thr 
pendicular, that the Body hath an equal Force H _ | 
and Velocity at equal Heights, both in its m wa 
fing and falling; this an be ee in t 

"RO Ob GUY £©:5 le” 11 ST | 
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ave th, .& to a Spectator off at a Side, who ſees The tenth. 5 
it roſe, 1 really deſcribe a Curve, or Arch. Conference, 

e Force Wl gere the Body is impelled by two Force 
„retum i one communicated to it by the Plane, with 


ith the 
- Eleva- 
e Path, 
e Other, 
ying at 
truck it 
contr 

e Corn, 
forward, 


x 
And if 3 
were ſtill 
, and in 
the ſame 
or ever. 


which it is equably: carried along, and ano- 

ther by the Cauſe Which gives it the perpen- 

dicular Projection upon that Plane. Theſe 

two Forces do not diſturb or confound each 
other; becauſe a SpeQator-carried along ſees 
the undiſturbed Effect of the perpendicular 
Force; and an immoveable Spectator at a vaſt 
Diſtance above would perceine the undiſturbed 
Effect of the horizontal Force. -So:when-we 
throw a Body with a Degree of Elevation, 
the Force impreſſed upon it -is equal to the 
Compoſition of two Forces the one impelling 
it perpendicularly upward, and the other ho- 
montally forward: And'thefe two. Forces no 
more diſturb each other's Effects, than if the 
Body had a Plane moving: equally along un- 
er it. | 1 2175 7 


P. You aſſiſt yourſelf | extremely well, ; 


» 35 £3 8 3 


on in one uniform Direction, as when you 
throw it perpendicularly upward? ?: 
M. When I throw it perpendicularly up: 
ward, the projectile and attractive Forces a 

in the ſame ſtraight Line; ſo that there is no 
Force acting on any Side to draw it out of 
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The tenth this uniform ſtraight Direction: But ben f 
* — give it the leaſt Degree of Inclination to on 
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Side, theſe two Forces conſtantly act in life. 


rent Directions, and the Body muſt: 


conſtam. 
Iy change the Direction of its Motion, 0 
move in a Curve. 
P. You will not retrat this Conceſſion af. 
terward? 5 
N. It is a Conceſſion you can always force 


cEXIX. P. n theſe "Things Fl 
yo our Mind, conſider next how many differ 
ent Curves, or Arches (as you call them) | 
Stone, or any Projectile, may deſeribe, hy 
the attractive and projectile Forces i 
ether. 
F M. It may deſcribe very many 
If I throw a Stone perpendiculafly'up, 1 fil 
back in the ſame Line or Track. If 1 gie t 
a ſmall Inclination to one Side, it deſcribes. 
high and narrow Arch: If T give it alittlemore 
Inclination, it will deſcribe a lower, but wider 
Arch; and ſo on. For I ſee there is no EN 
of this Variety, ſo long as I can give it a dif 
ferent Inclination, and impreſs Force enough 
upon it to make the Caſt different. 
B Where the Strength of your Arm fails, 
you may take into your Suppoſition a Bomb, 
or Cannon-Ball, diſcharged from a Pieee d 


| 'Ordnance ; or ſomething as much above'the 


Force of a ; Cannon-Ball, as that is above the 
Force of a Stone thrown by your Arm; vr 
my a Cauſe ſtill more powerful than that, 2 

1 ſee where this muſt end. The Dif 


— is only du more or Jeſs, and the m_ 


Planet by the Almighty Arm. 
p. Not ſo faſt; We are not there yet. „ 


Coſmetheoria Purrili. 


What if you throw a Stone neither upward 
nor downward, but ſtraight forward, or in an 


horizontal Direction? 


M. Only One Side of the Arch will be 
deſcribed ; from the middle Point, or Vertex, 
to wit, which divides between the two Sides 
of the Curve, | | | 5 
P. What becomes of the other Side of the 
Arch ? | i 

M. That I cannot indeed tell. Zut 
ſtay : There muſt be ſomething under this 
Queſtion, ——If one ſtanding on a lower 
Ground where the Stone fell, ſhould fo throw 
it back, that it returned to the Point from 
which I firſt projected it, with the fame Force, 
ſo that it fell on a lower Place on the other Side 
of me; it would then deſcribe both Sides of 
the Arch. Whence I ſee, it deſcribed but 
the Part of a Curve, the whole of which it 
muſt have deſcribed in proper Circumſtances, 

P. I dare ſay, Mathe, you have ſpoke bet- 
ter Senſe than you are aware of. 2 

A. It may be ſo; but ſhew me how? 

P. Without ſtaying to do that at preſent ; 
are not both Sides of this Curve, from the 
vertical Point, equal and ſimilarly bent? 

M. Certainly, when in both Suppoſitions 
the Stone moves from that Point with- equal 
Force, though to oppoſite Sides : It cannot 
perform the one half of its Courſe in one 
Path, and the other in another. | 

P. Imagine now you proje the Stone 
with an Inclination below the horizontal 
Direction; and tell me what muſt follow —_— 
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5 MAT HO: or, The 
M. It would deſcribe only a Flac 


of th 


ſtill deſcribe backward, if returned with due 
propen Direction and Velocity. 3 | 
„ is ſo; 5 the Curve would Rill bas 2 the ( 
F i. e. it would ſtill return upon itſelf, 
and be an entire Ellipſis, if it were not 1 in e 
ſome Obſtacle the Projectile meets with. 
M. That I do not ſee, for any Projedile Milf in eq 
of this Sort muſt till meet with the Lam, fect 
which ſtops its Motion. 
HB. You will ſee it gradually by going on; 
and in the Interim you muſt keep in Mind the 
likewiſe theſe ſeveral Particulars. ' 
M. I ſhall not readily forget them, ſince 1 
ſee the Reaſons all along. I des 


CL. P. Su ppoſe now, as you Ah = 


former Caſe, that the Earth were peforated vide, 


from us to the Antipodes, and that a Stone ill th 
were - thrown . perpendicularly upward from 
the Center, with ſuch Force, as to reach 20 M 
' Yards above the Surface on this Side; I de- 
fire to know how it would move after that? Perpt 
M. It muſt fall back to the Center in the Wttra 
ſame Path, or ſtraight Line, as much as de 
Stone thrown perpendicularly upward by my ty, 0 
Hand falls back on its own Track, _ _ 
P. Would it ſtop at the Center : the C 
M. It could not ; for having 4 8 ee to 
the Maxim we ſpoke of) regained the Veloci. 
ty in deſcending, which it loſt in aſcending; 
that is, the Velocity it was firſt projected with; 
it would riſe 20 Yards. above the oppoſite Sur. 
face, as neceſſarily as it did on this Side. And 
becauſe it could no more hang in the Air there 
than here, it would fall back to the Center 
| gain 


Cioſiat heoria Puerilis. — 
in; and rife to us again; and (which is The teach 
ne enough I) it would, I ſee, thus conti- Conference. 
nue to move forward and backward for ever; 
acquiring ſtill the ſame Force and Velocity at 3 
the Center, by which it would riſe to the ſame Lb” 
Height, here and there alternately, And ſtill 
in equal Times; for the Space being the 
me, and the Efficacy of the Cauſe the ſame 
in equal Diſtances from the Center, the Ef. 
ect would be the ſame in every Reſpe ct. 
P. All this is right enough. But 22 | 
now that the Stone is thrown up, not from 
the Center, but from a Point off to one Side 
of it, and in a Direction parallel to the for- ent 
mer, ſo that it ſhould till riſe 20 Yards above < © © 
the Surface; and in that Caſe how would it 
move? „„ 1 OI TS £0 
AM. You ſuppoſe now the Perforation ſo 
eforated I vide, that the Stone ſhould have free Paſſage 
a Stone Wi all the Way. HEL. 7 8 „ 
ard from P. Id8s.., Nee 
reach 20 WI M. It would then riſe to the Surface, with 
e; Ide. n ſmall Degree of Inclination towards the 
r that? ¶ Perpendicular (becauſe now the projectile and 
r in the :ttractive Forces do not act in the ſame Line), 
uch as 2 nnd croſſing the Perpendicular at its Extremi- 
d by my n, or the 20 Yards Height, it would fall 
back again to a Point as far on the other Side 
Ihe Center, as that Point was whence it was 
-eeable to Wfult projected (for both Sides of its Path muſt 
e Veloci · be equal, and ſimilarly bent), deſcribing a ve- 
cending; I high and narrow Arch indeed! This is the 
ted with; me Caſe, differing only in more and /eſ5 (as 
oſite-Sur- I faid) as when I throw a Stone with a ſmall 
ide. And Degree of Inclination, to the ſame Height, 
Air ther Avuz. of 20 Yards. And the two Gurves - 
Center ¶ hould coincide about the Verter, or in the 
| ga Vor. : + 3 1 Part 
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a 


Part above the Surface, if the Stone projed. N. 
ed from below came up to the Polnt e Body i 
mine began to move, with the ſame Degree change 
of Inclination, © „„ N that Cu 
P. You ſee then; in this Caſe, that your WW 7 c<me: 
Stone deſcribes but a Part of 'a Curve, the you ſaic 
whole of which it would deſcribe in Proper Line o 
Circumſtances. A Circle c 
A. T begin in Truth to ſee a little into the p. v 
ole ĩð 25 Y TEE of this 
Pi. But ſhould the Stone, when it falls back M. 8 
to the Point you mentioned on the Oppolite Wl velocit 
Side of the Center, reſt there? it muſt * 
M. It could not; for (by Virtue of the s if it 
Maxim till) regaining the ſame Force there, fror 1 f 
as when firft projected, and having a fimilar projete 
Direction, it ſhould mount up to the oppoſite Wl Fgeg 0 
Surface, and deſcribe the other End of the geg O 
arched Figure, or Oval, there ; * raiſes th 
as it did the firſt End of it here. In a Word,” ame TI 
for whatever Reaſon it deſcribed the firſt Half and the 


of the Ellipſis'to our Side, for the ſame Res- the fame 
ſon it would deſeribe the other Half of it to the Plan 
volution. Nor could it ſtop then, but having A 7 
the firſt Force ſtill in that Point whence it was culty, v 
firſt projected, and the firſt Direction alſo, K greateſt 
muſt neceſſarily go through a /econd Repoln. Wl point of 
tion, and a third, and ſo on, without ceaſing. ed with 
P. You have gone round with the whole Will which it 
Revolution, Maths, ſo accurately, that you Bl ed its fir. 
have left nothing to my Correcfion. I % Wl deſcribe 

particularly pleaſed to find you obſerve ſo op-: 17. © 
portunely, that when the two Forces, the 


prejectile and attractive, act ever ſo little in 
different Directions, the Body could 20 
move in a ſtraight Line. 8 15 
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M. As they conſtantly urge the projeted re The tenth 

Body in new Directions, it muſt inceſſant] y Ne a 

change Direction, or move in a Curve : cho“ 

hat Curve draws near to a ſtraight Line; for 

| remembered that this was the Caſe where, 

you faid, the Ellipſis approaches to a ſtraight 

Line on the one Extreme, as it may 10 a 

Circle on the other. 

P. What are your Thoughts, as to the Time 

of this Revolution? 

M. Since the Body was projected with the 

Velocity to reach 20 Yards above the Surface, 

it muſt come to that Height in the ſame Time 


the as if it had been projected from the Genter. Ly 
ere, Wl For 1 ſaw, from the Inſtance of the Body i 
nilar projected from the moving Plane, that he 

olite Wl Efect of the one Force does not diſturb the 

*the WW Efe& of the other; The perpendicular Force 

on niſes the Body 1 tha Height, in the 

bn , ſame Time, as if the Plane did not move; Us 


and the horizontal Force carries the Body 
the ſame Length and in the ſame Time, as if | 
it to che Plane only moved; or as if Aae "© 10 
Re. 1 F 
I am glad you have got over this Dili 

Fun N culty, which was wont to give Beginners the 
ſo, K greateſt Trouble. But to return: If in any 
volu- i Point of this Ellipſis, the Stone were projecł- 
ed with the ſame Direction and Velocity, 
vhich it had in that Point, when it perform» 
ed its firſt Revolution, will it not in this Lale 
deſeribe the ſame individual Ellipfis ſtill? 5 

M. Certainly: It is this that makes the | 
Neceſſity of its Revolving conſtantly in the 
lame Ellipſis, and that withont End; becauſe 
to wit, it has the ſame Velocity and. Directi- 
on in every individual Point, as ĩt had there 

US. at 
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tte Velocity and Direction in ee 
Point throughout the whole Ellipfis. | Hence 


touching the former in the two Verticet; and 
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any one Point is neceſſarily connefAed$; 
* y connedled'yith previous J 


expreſs m 
that ſo co1 
25 throwin 
new us t 
ſounds at 
on Reflect 
It is this t 
ile deſcrib' 
lere, at tl 
the Earth, 
which you 
Obſervatic 
in itſelf tl 
The Body 
dy the Irn 
till that by 
cumſtance 


CRLI. 

and look 
obſerve, tl 
de projet 


the Projection may be made from any Point, 
if with the Direction and Force, proper to that 
Point. 2 Tikes „ 765 
P. Let not this Reaſoning flip out of your 
Mind again. „ 
M. I ſhall endeavour to remember it 

P. But if the Stone were 1 at a ſtil 
greater Diſtance off to a Side from the Cen, 
ter, ſtill in a parallel Direction to the perpen. 
dicular Projection, and with a Force to il 
to the ſame Height; What muſt enſue?” 
MM. It muſt deſcribe a wider Ellipſis, but 


the Time of the Revolution will be equal to 
that of the former. And the ſame Realoning 
ſtill holds, though the, Diſtance of the Pro- 
jection from the Center be ſuppoſed ſtill great- 
er and greater, the other Conditions remain 
ing the ſame. Theſe Ellipſes will all touch 
in the Vertices, their Times will be equal 
and the firſt perpendicular Projection will bes 


rit perpe enter, it 
common Diameter to them all. For tha. c... 
is no End, I ſee, of the Variety of thele Bc... 
lipſes, growing ſtill wider and wider 25 Minute 

P. You ſee in the firſt Caſe then, bf moſe x 


poſſible it is that a Body may deſcribe an-obs 
long or oval Figure, about a Center, by itt 
Compoſition of two Forces, an attraQtive and 


Ill (as yo 
y the ſam 
at the lat 


a projectile? | . Surface 
A 1 I ſee, Phil, from this endleſs Vario 1 f 
ty of them, that I cannot throw a Stone in et a Bo. 


Birection, but it muſt deſcribe a Part of Me Earth 
 Elliplis, the whole of which it would det eon 
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about the Center of the Earth (if that were The tenen 
nerious;) and I can hardly find Words too 
expreſ; my Satisfaction and Surpriſe, to find 5 
that fo common and childiſh an Experiment, 
as throwing a Stone out of one's Hand, ſhould 
new us the Truth. of a Propoſition, which 
ſounds at firſt like an r e But up 

on Reflection, I fee it muſt neceſſarily be 
Iris this that makes a Stone, or any Project- 
ie deſcribe ſo regular a Part of this Figure, | 
,, at the Antipodes, or in any Part round | 
ede Earth. In ſhort, the Aion of Falling, 

en hich you ſo warmly recommended to my 

re Obſervation at our firſt Interview, contains 

in itſelf the whole Myſtery of this Affair. 


The Body is always either falling, or riſing 
ey the Impetus it hath acquired in deſcending, 
u ell that be ſpent; and then it is in the Cir- 
110 cumſtance of deſcending ane w. 4 
ca CXLI. P. Let us ſtop here a little then, 


nd look back: For it will not be amiſs to - 


uch obſerve, that when the Stone is ſuppoſed to 
qual, be projected perpendicularly upward from te 
ved center, it muſt perform its Courſe backward 
bernd forward, or run twice over the whole 


Diameter of the Earth, in an Hour and about 
25 Minutes. And a Revolution in any one 


hoy pf thoſe Ellipſes, whether narrow or wide, 
100-88 il (as you rightly obſerved) take up preciſe- 
Fa the ſame Time ; till they become fo wide, 


at the laſt of them coincides with a Circle at 
he Surface of the Eartn. : 


ae 17. You ſhewed me indeed a little be ore, 
0 et a Body muſt revolve at the Surface of 
f 1 e Earth in that Time; or perform 17 Re- 
pe olutions in 24 Hours, that it may have a 
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Part, or even but a Mile; it would ſtill take 
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The tenth centrifugal Force equal to its Gravity "And dy woulc 


now 1 ſee the Connexion, wich Relpe® placed w 
the Equality of Time, all along through wlll moving, 
intermediate Ellipſes, till we come to e Accelera 
ay pe g's Projection through the Center M. I 

7. You have thus a right Notion of bor if t! 
Matter: But you will be ſtill more ſurpriſed 
when I tell you, that, if a Body were pro- 
jetted from the Center but Half Way up to 
the Surface, or a 4th Part only, or an g 


Center, 

equally a 
removed 
the Qual 
be great 


up the ſame Time (an Hour and 25 Minutes proachec 
to perform its Courſe forward and backward; Suſpenc: 
or to perform a Revolution in an Ellipſis, o P. It 
_ Circle, deſcribed on any of theſe different tioned, 
Heights as a Diameter. , e were we 
M. Would a Body take as much Time u upon at 
riſe and fall through a Projection of a Mile M. I 
Height, as through one of 4000? Or to e. may me 
volve in a Circle of 2 Miles Diameter, as nl Time p! 
one of 8000 Miles Diameter? P. If 
P. Exactly the ſame Time in this Caſe? face of 
M. Shew me, I pray you, how this cou the Mat! 
be? Rs ' ced bel 
P. I ſhall endeavour to make you cone could 
it in ſome Meaſure, as it has Relation to w that Hei 
we are going to ſay.—Firſt you muſt know] bout) 1 
i a Body were placed within a hollow Sphe vere tal 
of attracting Matter, it would remain where: M. I 
ever it were placed, without moving to i vere pl 
Side. For though it were placed nearer Thickne 
one Side of this hollow Sphere than to teouny er it w 
ther, the Matter attracting it on the oppef below t! 
Side would be as the Square of its gien P. A 
Diſtance: So that the Attraction inereaiag Surface 
much on Account of the Matter, as it 0 1 
e 
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oy would be in ee , Where: ever it were . 


bel moving, it would move on | equably, without 
Acceleration. | 

ter. H. This I think T have ſome Notion of; 
hell for if the Body were placed exactly in the 
i Center, it could then move to no Side, being 
nM <qually attracted to all Sides. And if it were 
p toll removed from the Center, nearer to one Side, 
v8 the Quantity of Matter it receded from muſt 


ke be greater than the Quantity of Matter it ap- 
te) prozched to, and would therefore my it in 


ud: Suſpence. | 
, Of P. It is greater in the Proportion 1 men- 
ren tioned, which admits of an eaſy Proof, if it 
a were worth the while to leave what we are 
e ol upon at preſent for the Sake of that. 

M. You will new me afterward where I 
may meet with this Proof; and i in the mean 
Time pleaſe to go on. 

P. If a Body then were chord on the Sur- 
face of the Earth, it would be attracted by all 
the Matter in the Globe: 


it could not be attracted 1 the Matter above 
that Height (for 1000; Miles Thickneſs round 
about) more than if fo much of ths LNG 
vere taken quite away. 

M. I underſtand: The Body 18 as if i 
were placed. within a Cruſt of 1000 Miles 
Thickneſs, which could attract it no Way: 
or it would only be affected by the Matter 
below that Depth. 


Surface, it could only be attracted by the re- 
maining Matter of the Globe, and by none 
of che Matter within 2000 Miles of the Sur. 
face any where round. 


Bt, | „ 


- 


But if it were pla- 
ced below the Surface (ſuppoſe 1000 Miles) 


P. And if it were 200 Miles welow: thi 
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.a fourth Part. 
or one 4000 Part, the Force will be exalty 


4 In 8 by FA e 1 ? 8 : bo 


W.; 


MAT or, be 


M. This! is but the ſame Caſe: 1 ſee, 4 


the Body placed within a Mile of the Center, 
it would only be attracted, as if the Globe 
were but a Mile in Radius, all the Matter z. 


bove that urging it no Way. But what fol 
lows: from all this? 


P. Wherefore in the perpendienis Deten 


of the Stone, the attractive Force you ſeg 
always as the Diſtance between it and the 
Genter, or as the Space to be gone over, 


When the Space is twice as great, the accele. 
rating Force is twice as great; when the 
Space is but a fourth Part, the Force is on 
If the Space be but a Mile, 


in that Proportion. 


AM. 1 am impatient for your Concha 


from this. 


P. Whence, be the Space little or much, 
it muſt always be run over in the ſame Time; 
for twice the Space will be run over with 


twice the Celerity, in the ſame Time as half 


the Space with half the Celerity; or, as a 
4oooth Part of the Space with a 400th Part 
of the Celerity. - 

M. Let me conſider this 1 in my own Way 


'CXLI. When the attracting Globes ar 
of equal Denſity, the Gravity on. their Su. 
faces is as their Semi-diameters, or Diſtances 


from their Centers: Wherefore the Gravity 


to the Center, at any Depth in the Earth, 

muſt be as the Part of the Semi- diameter t0 

de run over. Thus far is plain. I d di- 

vide the whole Semi-diameter into a certail 

Number of Parts, and the half of it into the 

fame Number of Parts: Ay: Part-in ri 
| Di 


+ 
a | 


Divifion 
Diviſion 
Whole. 

Attractic 
of the N 
dle the 
Wherefc 
run ovel 


ſecond I 


ble the © 
double t 
likewiſe- 
doubly: (| 
This wil 
ſion to b 
ſo every 
double t 
receives 
pulſe to 
The Arg 
the lowe 
Semi- dia 
muſt in: 
the Velo 
have rec 
maintain 
Now, P 
with gre 
jected bi 


take as 1 


ter agaii 
Mites up 

. 
You ma) 
peaking 
Waich th 


„ Puri, . 


. Dinifion will be dauble any Part i in the ſecond. 7 The, 8 
dbirinon; becauſe the Whole is double the De, 

Whole. This likewile is plain, 7 ee 
- Attraction at the Surface, in the Boreas | 
of the Motion of two 9 Bodies, is dou- 
ble the Attraction at half that Piſfance:: 
Wherefore a Part of the firſt. Diviſion will be 
"un over in the ſame Time as: a Part. of. the 
ſecond Diviſion, though the one Part be.dou- 
ble the other. The upper Body has now 
double the Velocity of. the under Body ; it 
likewiſe. receives a new Impulſe. of Gravity 
doubly: ſtronger than what the other receives: 
This will cauſe the next Part in either Divi- 
ſon to be run over in-the ſame Time. It is 
ſo every where: The upper Body has always 5 
double the Velocity of the under Body, and 
receives every where a doubly ſtronger Im- 
pulſe to increaſe it. in that Proportion. 
The Argument:is the ſame, if L. had ſuppoſed 
the lower Body to have but a third Part of the 
Semi-diameter to run over; the upper Body 
muſt in any Part of its Deſcent have had triple 
the Velocity of, the lower, and every he 
have received a triply ſtronger Impulſe, to 
maintain the Velocity in that 3 2 
Now, Philon,. 1 am fatisfied in this ne 
with great. Pleaſure. A Stone, when pre 
ted but a Mile up from the Center, m 
take as much Time ia returning to the Cen. 
ter again, as when prgiected four thouſand 
Miles up, or to the very Surface. 

P. This you have examined very mirtutely. 
Tou may likewiie remember, .when we were: 
peaking of the various Laws of Attraction, 
waich the Creator might have inſtituted an our 
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| The tenth Wy. we © volley 4 ee; where the' cen. 


| rence. 


tripetal Force, or Gravity, was ſuppoſed to 


increaſe as the Diſtance from the Center of 


Attraction, and the centrifugal Force, in gr. 

der to balance it, was alſo to be increaſed ag 

the Diſtance, 
M. I remember the Caſe diſtinciy. 


P. But in the preſent Caſe you ſee the At- 


traction is increaſed as the Diſtance of the 
Stone from the Center of the Earth: There. 
fore, if/it were to revolve about the Center of 
the Eawth in Circles at different Diſtances; 


ax. gr. ſo that the Radius of an exterior Cir 


cle ſhould be twice the Radius of an nu; 


that it might have double the centrifugzl 


Force in the exterior Circle, to balance the 


double centripetal Force, it muſt move with 
double the Celerity as in the interior Circle; 
and therefore perform a Revolution preciſely 


min the ſame Time. 


M. Theſe were the very Conditions, and 
this the Concluſion: the Matter Was brought 


10: So that if this Law had obtained in the 


ſolar Syſtem, all the Planets (the uttermoſ 
Saturn and the innermoſt Mercury) muſt have 
revolved about the Sun in the ſame Time es- 


fly. 
P. Hence therefore, in | the preſent Caſe, a 


Body would revolve about the Center of the 


Farth, in a Circle whoſe Radius were a Mile, 
or an hundred Miles, or a thouſand Miles, &+ 
all in the ſame Time, viz. an Hour and 13 
Minutes. | 

M. This is extremely obliging, to ber 


me theſe agreeable Speculations as we go F 
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p. To FEY what we have ſaid more'with- r 
in the Reach of being applied to our preſent — 
o Wl Purpoſe, if we ſuppoſe that this were real · | 
N ly the Law which eee N in the ſolar Sy- 
em! 

Is ; M. Pray interrogate me on this Head, to 
ſee if I can give you proper Anſwer s. 
t. Pi. With all my Heart. If this then were 
the really the Law which obtained in the ſolar 
re. WI yſtem, and if two Planets revolved about 
rof dhe Sun, the one at 4 Times the Diſtance of 
es: WH the other, in what right 8c evra r * 
u: Celerities be? 

or; 14. The Celerity of the exterior ought 0 
be 4 Times greater than the Celerity of the 
interior, to give it 4 Times a greater centrifu- 
pal Force. 117 Wk 

P. But if it were projected with more than 
4 Times the Gelen of raed drove, what 
would enſue? ' 

M. It could not then move in 2 dl 
Orbit, but would mount higher and deferibe 
an Ellipſis about the Sun, equal Portions of 
which would lie to oppoſite Sides of the Sun; 
juſt as the Stone did about the Center of the 
Earth; for the Law of Attraction is now by 
Suppoſition the ſame in both Caſes. | As the 


Sun is placed in the Center of this Eltiplis, 
f the BY the revolving- Body would be neareſt, Him 
Mile, BY when in the Extremity of the leſſer Axis.” 
here it would move with the greateſt Cele- 


ity, as the Stone did in moving by. the Cen-+ 
ter of the Earth. In the Extremity of the 
greater Axis its Celerit would: be leaſt of all, 

that the Areas 


came up to the — of its Curve. 
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Conference. 
e ſ⸗sme Point with a till greater Geleit e. 
M. It would mount higher above the; Im, "fled 
or deſcribe a more oblong Ellipſis, which, as ferent | 
well as the former, would touch the circular WH Reſpec 
Orbit in the Point of Projection, and in the rating l 
Point oppoſite to that. And the fame Rea. un ove 
ſoning holds, if we ſhould ſuppoſe it projet. Times, 
dead fill with a greater Degree of Celerity, kon of 
from the ſame Point always: Nor is there 3» WH this is | 
ny End of the Variety here. equal 0 
F But is there no Hazard, if the Velocity veral L 
with which the Body is projected be very 0 juſt 1 
great, of its flying out through the n poſſible 
Spaces, without returning Suppof 
AA. None at all: Let the Planet Es tree Times, 
fo high, it muſt deſcend towards the Sun 3. Ellipfs 
gain, and deſeribe the other Half of the El- on the 
lipſis to the oppoſite Side; fince by Suppoſi- ſtraight 
tion the centripetal Force decomes the ſtrong- meter, 
er, the greater the Diſtance is. mediat 
P. What would happen if the Proje cio P.:Y 
were made from another Point exterior to Planet, 
the former, and with a greater Celerity than cal C 
what would be ſufficient to make the Planet M. 
revolve in a Circle at that Diſtance? other; 
M. It would deſeribe Ellipſes, fil} ng DeduE 
: higher, the greater the prejectile Celerity. Parade 
were, ſuppoſed to be: All which Elliples OE 
would have the Sun for their eommon Gen- CE] 
ter. And this Argument is equally applic more t 
ble to any Point we can name: Nor is there one L; 
any End to the Variety of Nature, and Bounds next fi 
of "Poſſibility, that is to the Extent of Omil- the Sq 
potence, which ſoon ſwallows up the Imagine of the 
nion. really 
P. But what do yau: fay as te the period 
eat Times in all theſe infinite Elliples? 


5 1 * 3s 


79% 
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M. They would all be the ſame to a Mi. The enn 

nute. For if we ſuppoſe A Body to be . 5 
jetted perpendicularly up from the Sun to dif- urn, 
ferent Heights; ſince (as was ſaid before, with 
Reſpect to the Center of the Earth) the accele- 

rating Forces are always as the Diſtances to be 

jun over; it muſt always fall back in equal 

Times, though one: Diſtance ſhould be a'mil- 

lon of Times greater than another. And 

this is likewiſe true if theſe Diſtances be taken 

equal on the other Side of the Sun, or the ſe- 

veral Lengths be made double. We have al- 

ſo juſt now ſeen that Planets revolving at all 
poſſible Diſtances from the Sun muſt, on this: 
duppoſition, perform their Periods in equal 

Times, But a ſtraight Line is the extreme <4 
Elif on the decreaſing Side, as a Circle is 
on the increaſing : And when the Time in a 
ſtraight Line, and a Circle on that as a Dia- 
meter, is the ſame, it muſt be the ſame inter- 
mediate Ellipſis, whether wide or narrow. 

P. You fee then it mult be as natural for 4 
Planet, on this Suppoſition, to deſeribe an ellip- 
tical Orbit about the Sun, as a cireular one? 

M. 1 ſee plainly the one is às natural as the- 
other; which notwithſtanding, without this 
Deduction, I ſhould have thought a ſtrange # 
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C XLII. P. After this we have little 
more to do than to make the Tranſitions from 
one Law of Attraction to another: For if we | 
next ſuppoſe that the Attraction is inverſely as 
the Squares of the Diſtances from the Center 
of the Sun; (which is the Law you know that. 
really obtains) you will ſee the Deviations from 
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M. So far you ſhewed me before, that bs 
the periodical Times and Celerities of Bodies 


revolving according to this Law are different 


from what they were in the laſt Suppolſition; 
the Squares of the periodical Times being a; 


the Cubes of the Diſtances, and the Gelen. 


ties inverſely as the Square Roots of the Dil: 
tances, It was thus that the interior of our two 


Moons had twice the Celerity of the erte, 
which was at 4 Times the Diſtance, and but 


the 8th Part of her periodical Time. 

P. Theſe Proportions aroſe from 
the centrifugal Force into an Equi 
the centripetal, in the preſent Law of Attrac- 
tion: The Foundation of the next Difference 
will appear more obvious, which is this. A 
Planet in the former Caſe ſtill returned toward 


the Sun again, though projected with a _—_ 


city many Times greater than what was 
fite to make it move in a circular Orbit at at 
Diſtance ; becauſe it met with the 


Reſiſtance the higher it mounted. But it muſt 
de quite otherwiſe here, where the Attraction 
decreaſes, -as the Squares of the Diltzacee 


increaſe. 

M. I am aware of this; for the Body, 
meeting with ſuch a haſty Decreaſe of Re- 
ſiſtance as it riſes, ſtill feels the greater Faci- 
and this muſt neceſſarily 


have a very different Effect from the Caſe 
where it {till found the greater Difficulty. In 
ſueh Circumſtances, it is poſſible, I conceive, 
if the Body were projected with a great Ex- 
ceſs of Velocity, above what would make it 
move in a circular Orbit at any * Diſ- 
tance, 


deſerib 


be as 
Sc. it 


not ret 


runs 01 
M. 
half tl 
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ebe ee 
tance, as it ſhould never turn en again, | Thetench 55 
but move on towards the * of the fixed, — 
Stars. 5 

P. This is ſo poſible, Maths, that if it 
were thrown up but with twice the Celerity 
requiſite to make it move in a Circle at the 
point of Projection, it could never return 

towards the Sun, but run out through thoſe 
Spaces endleſſy. | | 

M. That makes the wotellicg the projec- 
tile Force in this Caſe an Affair of great Di- 
licacy. But what is the leaſt Velocity, with 
which if a Body were projected, it could not 
deſcend again towards the Sun ? | 

P. If the Velocity with which a Body would 
deſcribe-a Circle at the Point of Projection, 
be as unit, or 1, by a Velocity as 1, 4142, 
Ec. it ſhould move in a Curve, which-does 

not return upon itſelf, nor incloſe Space, but 
runs out till to a greater Diſtance. 

M. Then a Velocity, leſs than one and; Aa 
half the circular Velocity, would throw the 
Planet quite off through the ambient Space? 

P. It would. But if a Velocity as 1,41 . 
would throw the Planet quite without the Sy- 
tem, it muſt return if Pprojetted with any leſs : 
Velocity. 

M. I ſee it muſt, ſince the Velocity you 
name is the leaſt that could throw it quite off; 
however, at this Rate it may return from a 
prodigious Height : for there is hardly any 
fixing a Limit betwixt a boundleſs Space, and 
the next inferior bounded Figure : So that a 
Planet might aſcend, I think, to as great a 
Height according to- "this Law of Attraction 
as the former, and ſtill return again: Only 4 
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 Thetenth much more ſkilful and meaſured Force of Pia. 


Conferevce. jection is required here than in the lalt Caſe” 


P. You exprels the Difference of the Caſes 
extremely well: The attempering a ſmall 
Force-(comparatively ſpeaking) has the fame 
Effect here as the Application of a valt Force 
there. However, let us ſuppoſe that a Body is 
projected with a Velocity a little greater than 


definite), with a Velocity as 1, 15 ; and ſince 
a Velocity as 1 wouid make the Planet re. 
volve ial a circular Orbit at that Diſtance, 3 
Velocity as 1, 15 muſt carry it higher. And 
you will conceive the whole Matter the more 
eaſily perhaps, if you imagine that the Body 
moves, as it were, in a Medium denſer nearer 
the Sun, but which becomes always rarer, as 
the Squares of the Diſtances, to which the 
Body riſes, become greater. 
M. This indeed aſſiſts me. The decreaſe 
of Reſiſtance muſt have.the- ſame Effect upon 
the Motion of the Body, as a Medium grow- 
ing rarer in the ſame Degree, though I other- 
wile ſee the Strength of your Argument: 
The Body muſt rife higher from the Point of 
Projection, or mount above the circular Orbit, 
becauſe its Velocity is greater than 1; and! 
yet it cannot fly quite off, becauſe its Velo- 
ety is leſs than , 41 422k. 
P̃. Suppoſe then, the Body being projected 
with a Velocity as 1, 15, that: a Diameter to 


Projection, but produced indefinitely. without. 
that Orbit on the other Side: and then you 
will likewiſe ſee, that the Body, thus: pro- 
jected mult come to croſs that Line at ſome 
Height or other, on the oppoſite Side of the: 


— 


I only, or (that we may ſpeak of ſomething - 
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gun: Or, at leaſt, you will ſee ſome Objec- 2 tenth 
ion, which hinders you from aſſenting to this. CLOS 
M. I rather ſee the Neceſſity why it muſt To 
be ſo ; for Ihave the whole Scheme diſtincti7 
in my Imagination, and what you fay ſnews 
me half the Ellipſis is already formed — The 
projectile Direction at firſt was perpendicular 

to this Diameter; that is, the projectile and 
itratting Forces acted upon the Body at right 
Angles to each other: The Body, becauſe of 
is greater Velocity, began immediately to 
move without the circular Orbit: The two 
Forces acted then obliquely upon it, which 
made it deſcribe a Curve without the Cirele: 
This Curve, ſince the Body could not fly off 
finally, muſt come to croſs the produced Dia- 
meter again, in the e e de. to wit; 
for the Diameter goes through the Center of 
the Sun: And then the Body has performed 
half its Revolution. This extended Diame - 
ter becomes the greater Axis of the Ellipfis: 
The Body was at the neareſt Diſtance to the 
Sun in the Point of Projection; and is at the 
greateſt Diſtance from him now in the other 
Extremity of the Axis. All the Time there- 
fore from the Point of Projection to this Point, 
the Body has moved graduall with leſs Velo- 
city, that the Areas it deſcribed in equal Times 
might be equal. Hence the Projectile Force 
became more languid, as the Sun's attractive 
Force grew weaker. And theſe two Forces 
at now on the Body at right Angles again, 
in this remoter Yertex. „ 


CXCIV.. P. You have imagined the Caſe 
perfectly well, Mathe, and according to Na- 
ture. The ſlower the Body moves, the at- 
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at length it acts agai 
- Angles to the projectile DireQiqgy 
Means hath more Efficacy. But how doth 


turning 
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tracting Force hath the more Time t0 a8 
Therefore it bends the Curve all along, til 


n on the Body at right 
and by that 


the Body move from that remoter Ferjex ?. 
M. Being now at its greateſt Height, it be. 
gins to return; and in deſcending its Velocity 


muſt be accelerated in the ſame Manner as it 


was retarded in aſcending, . by the Maxim we 


ſpoke of: For the Attraction to the central 


Body, which in its , riſing hindered it, now 
conſpires with it, and is equally ſtrong in equal 
Diſtances. Hence it muſt deſcribe the other 
half of the Ellipſis, ſimilar and equal to 
the firſt, and in equal Times. For in re- 
it comes as it were into a denſer 
Medium, and feels a ſtronger Retraction to 


the Center, and that inverſely as the Squares 


of the Diſtances : ſo that it cannot nn 


out to an equal Height from the Sun en 
the other Side, as in the former Caſe,; but te- 
turns to the Point from which it firſt ſet out, 
with the ſame Velocity, and in the fame Di. 


rection. Whence it muſt perform a fn 
Revolution, and a third, and ſo on without 
End, by the ſame Neceſſity as it performed 


FB. You have prevented me here, Math, in 
making one material Obſervation, which is, 
that whereas in the laſt Caſe equal Halves of 
the Ellipſis lay on oppoſite Sides of the Sun, 


here, on the contrary, the greater Half of 


the Ellipſis lies on one Side. 

M. 1 faw it was impoſſible that tuo ſuck 

contrary Laws of Attraction ſhould have the 
ame Effect. In the former Caſe the 12 
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See Puerilis. 211 1 
tion was leaſt of all when the Doty near- The tenth 
eſt the Center; therefore the Body paſſed on Cree. 
almoſt in the Direction of the projectile FORes, - 
as the Stone did when moving in a narrow 
Ellipfis about the Center of the Earth. But 
ere the Attraction is ſtrongeſt of all, when 
the Body is neareſt the Center: Therefore it 
cannot paſs on, as in that Caſe, but muſt have 
its Direction moſt changed, or its Path moſt 
bent and ineurvated in this Part. From hence 
1 ſce the Truth of what you told me, That 
the Deviations in this Caſs, Fro the former ate _ 
ſuch as in Nature and el they fc to beim 
With reſpe@ to this a Thought occurs:tome, 
which I believe I cannot well expreſs to YOU, - . 
as 55 is yet but raw and undigeſted. 
e Thought will come in View as 
yo attempt to explain it. 
M. If you ſuppoſe the Point of Proje&tion to 
be the ſame, and the Velocity with which the 
Body is projected to be the ſame, in both theſe 
different Laws of Attraction; we ſhall more 
clearly ſee the Difference of the Effects, and 
the Tranſition from the one Caſe to the other, 
P. I believe indeed we may; go on there» | f 
fore to compare them. 
A. Suppoſing then the Point of Proj 
and Velocity the ſame ; in the laſt Caſe, "be. | 
cauſe the Attraction is weakeſt neareſt the 
Sun, that is, at the Point of Projection, the 
Body will move forward almoſt in the ſame 
Direction; or, if we may borrow the Points 
the , to denominate the Situation of 
the Ellipſis, it will lie from South to North, 
for inſtance; and the circular Orbit „Which - 
the Planet would- deſcribe at that Diſtance, „„ 
will lie 1 in, the Middle of the * W_ Sun 1 
i 7 ein 8 | 
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| MAT HO: or, 1 Re 

h Curves 
But in the preſent Cafe, becauſe the attracting 
Force is ſtrongeſt at the Point of Proe. 
where the Body is neareſt the Sun, ie She 
will be moſt bent there; and the Body, . 
ſtead of going on in the Direction ef the hilt 


projectile Impreſſion, will be ſtrongly drawn 


about; ſo that this Ellipſis will lie dress the 
other, or extend from Eaſt to Weſt. The 


greater Axis of this Ellipſis will coincide with 


the ſhoxter Axis of the former, but reach a 
great Way farther : For the Body here will 


riſe to a much' greater Height, as having the | 
ſame projeQile Velocity, and meeting with 
much leſs Reſiſtance. \ 


| Whence the preſent 
Ellipſis will be much larger, and the ſame cir- 
cular Orbit at the Point of Projection will 
lie in one End of it, touching it in the nearer 
Vertex: And the lower Focus of the Ellipfis, 
poſſeſſed by the Sun, will coincide with the 
Center of the Circle. 5 


P. You have already attained a great Com. 
paſs of Thought in theſe Matters, Malle, 
. when you can purſue ſuch a complicated Sup- 


poſition with fo much Juſtneſs and Propriety. 
This familiarly explains to us how, in the 
preſent Caſe, the Ellipſis muſt lie unequally 


to oppaſite Sides of the Sun, and leaves no 
Room for farther Doubt, ? 


M. I am fatisfied with this myſelf, becauſe 
I underſtand what I ſay ; which I confels is 
not always the Caſe, 33 


Fe. To ſpeak fo as to underſtand one's ſelf 

is no common Advantage; which we are not 

; Times ſufficiently aware of. But far. 
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at all 
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15 CXLV. Since you ſee the Neceſſity that the The tenth 
"a Body in this Caſe: muſt return to the Point C 
of whence it was firſt projected, with the lame 

te WY Velocity and Direction which it had there at 

i. firſt, and for that Reaſon perform a ſecond 

Giſt Revolution, and a third, &c. in the ſame Or- 

A bit; you will likewiſe ſee, if it were projected 

the from any Point of the Ellipſis with the ſame 

he Celerity and Direction, which it had in that 

vith WI Point in the firſt Revolution, that it muſt re- 

h > Wl volve in the ſame individual Orbit fill ? 

will M. I ſee the Neceſſity of this as much here 

the 2s in the former Caſe ; becauſe getting the 

vin WH fame Celerity and Direction in any Point is 

font the ſame Thing, as if the Body had been pro- 


cr. ieded from the fir it Point, or nearer Vertex of 
will che Ellipſis, and fo come up to that Point with 
arcr the requiſite Velocity and Direction. In ſhort, 
pſis, this is none of the Particulars in which the 
the two Caſes differ. „ . 
CM P. In Order to deſcribe, or move in this 
Ellipſis therefore, you ſee the Planet might 
have been projected with a great Variety of 
Celerities and Directions, according to the 
Point it was firſt projected fromm 
M. I ſee that in every Point from the nearer . 
Virtex, whence we ſuppoſed the Projection 
made, to the higher Vertex, the Celerity and 
5 Direction muſt have been different. For in 
auſe the lnwer Vertex the Celerity was greateſt, and 
is is WT tie Direction of the projectile Force was at 
185 night Angles to that of the attracting Force : 
; ſelf From that Point to the upper Vertex the Ve- 
+ not locity grew always leſs, and the Direction of 
ar. dhe two Forces became more oblique, till the 
Attraction began to bend the Curve towards 
the other Extremity of the Axis. From 1 55 D 
e e 1 „ 
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FENCE, tion, and not Neceſſity, that determined 


the Velocity i 
is leſs than the Velocity i 


to imagine the Projection made from the tower 
Pertex. © 

P.-Moreover . beeanſe the ſmall tin ler 
Spaces, or Areas, deſerihed in equal-Times, 


muſt be equal, you will conceive that the Ce. 
lerity of the revolving Body muſt always be 
inverſely as its Diſtance from the central or 


attracting Body? 

M. J conceive: this eaſily ; fag equal Tri. 
angles have their Baſes inverſely; as their Alti 
tudes. 

P. You likewiſe remember, when the re- 


| volving Body is at the Extremity of the f- 
Axis, it is in the middle Diſtance between the 
greateft and the leaſt? © 


M. I remember it; and that this middle 
Diſtance is. equal to half the greater Axis. 

P. The Body therefore at that Diſtance 
will have a mean Velocity between the greateſt 


and the leaſt ? 


MV. It muſt; for ſince the Velocity decreaſes 
as the Diſtance is increaſed, when the Dilſ- 


tance is half increaſed from the leaſt to the 


reateſt, the Velocity will be half decreaſed 
| From the greateſt to the leaſt. _ 

P. You expreſs it very well. But ſince 
the Velocity at the lower Yertex is greaterthan 
in a Circle at that Diſtance from 
the Focus, and the Velocityi in the upper Pertex 
in a Circle at that 
Diſtance, the mean Velocity will be equal to 
the circular Velocity at the middle Diſtance! 


M. So it feems : for in paſſing froma Ve. 


locity greater than the deli to a Velocity 


that is leſs, the * at the middle 812 


* i 
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| Vi „The _ 
fi moſt move with a elocity equal o the er- e 


by WY cular Velocity at that Diſtancee. 

er p. Since then the Velocity at this Point is 
equal to the Velocity of a Body moving in a 
Circle at that Diſtance, and ſince the Deſcrip- 
tion of Areas is equable to both in the Ellipſis 
and Circle, the whole Elkptical Area will be 
mn over by a Ray paſſing from the Body to 
the Focus, in the ſame Time as the whole 


* Area of a Cirele, whoſe Radius is equal to 
H. e mean Diſtance from the Focus. 
It; M. I conceive it. The ſmall trian' 


city is equal to the Velocity in a Circle at that 
ſer Diſtance, bears ſuch E l to the whole 
the Wl Flptica! Area, as the mall triangular Area, 
ILeſeribed in a Circle in the ſame Ti ime, bears 
e do the whole circular Area: And ſince theſe 
. Parts are defcribed in equal Times, the 
nce whole Areas on each Side muſt be deſcribed | 
teſt in N Tine,. 
0 p. Therefore the penal Times of a 
aſe; Body revolving in Elli pſis, and in'a Circle at 
Diſ. de middle Diſtance, that is, on half the great- 


er Axis as a Radius, muſt be equal or the 
aſed ame? 

50 ; M. I fee with much pleaſure ir muſt be 
ince gy 

than P. Laſtly, froti all this you will now. ob- 
rom e. that when the Projection is made with 
briex Wl Velocity greater than 1, and leſs than 1, 
that WI 4742, &c. it is as neceſſary that the Body 
al to mould revolve about the Sun in ſuch an ellipti- 
nee! cal Orbit, lying unequally to oppoſite Sides of 
Ve. he Sun; as that it ſhould revolve about him 
ocity in 2 circular Orbit, when the Velocity is as 1, 
ance 1 the Direction of the "projectile Force at 


muſt ” light 


gular 
rea deſcribed in the Ellipſis, while the Velo- 
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MATH O:. or, The 


The tenth right Angles to the Direction of the attraflive 


Conference. Force? 


/ 


. 1 ſee plainly the one. Gale lb 
tural as the other, and follows a8 neceſſarily 


from the different Force, or Direction, in the 


firſt Projection. All that is thought unnaty. 
ral in this Caſe diſappears, when the Gonſe. 
quences of theſe different Conditions are right- 
I/ attended oo‚‚d‚‚‚kk a. 

FP. This is all then you wanted to know; 
and I ſuppoſe by this Time you will allow, 
that we have ſpent more Time and Words 
upon it, than the Matter was worth; as I told 
you from the Beginning it would be. 


CXLVI, M. Pardon me  Philon, I cannot 


allow any ſuch thing. We have not yet dil. 
courſed an Hour upon the Subject, and now 


ſee the Reaſons of what before I thought an 


inexplicable Myſtery ; beſides. many entertain. | 


ing Speculations which you have acquainted 
me with by the Way. I have not thought the 
Time long. Or would you have had me, for 
the ſake of not converſing an Hour with you, 
to remain ignorant of , thoſe things, . perhaps 
For all my Life. If ever I come to apply more 
cloſely to ſuch Matters, I hope. I ſhall con- 
ceive them more readily, for having ſeen 
the natural Reaſons of Things before hand: 


But if ſome unforeſeen Accident ſhould hin- 


der my applying to them hereafter (which | 
hope and wiſh may not happen) I ſhall not at 
leaſt, from an Hour thus ſpent, be quite ig- 


- norant of them. And why do you make 
ſuch Haſte ? This is the laſt time I am ©, 


give you any Trouble. 
P. I know of little more that can be fi 
en a i Pre CO 
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7  Cofſmotheoria Puerilis., _ 
ive Wl vou will eaſily collect by yourſelf that there 
5 is no lind of the Variety of Ellipſes, which 1 
may be deſcribed according to this Law of 
Attraction, more than of thoſe on the former 
Suppofition * And there is a prodigious Dif- 

ference alſo in the Degrees of their Eccen- 

ici 7. 5 ” 

M I ſaw before, that at whatever Diftance 
we imagine a circular Orbit about the Sun, a 
Body might be ſo projected from any Point of 
it quite round, as to deſcribe an Ellipſis, which 
ſhould ſtill riſe to the oppoſite Side, and whoſe 
Plane ſhould be the ſame with that of the cir- 
cular Orbit; and that this Variety might be 
multiplied, as we ſuppoſed the circular Orbits 
to lie in different Planes: But I do not yet 
fully conceive what you mean by different 
Degrees of Eccentricity.”  _ * 


— 


** n —— — . RAR Ow = i 1 
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P. The Eecentricity, you know, is the 
Diſtance of either Focus from the Center; and 
you will eaſily conceive that the Hoi may be 
ſtill more and more diſtant from the Center, 
either when the middle Diſtance is inlarged, 
and the Ellipſis become greater, or when the 
middle Diſtance remains the ſame, and the 
Ellipſis of the ſame Length, but varies in 
Breadth. In the firſt of theſe Suppoſitions 
there muſt be an inconceivable Variety, as we 
hare already ſeen : For if the Velocity as 1, 
4142 would carry off the Body to an infinite 
Diſtance ; by any leſs Velocity than that, 'the 
Orbit muſt return upon itſelf, and incloſe Space, 
ormake a bounded Figure. Hence the Velo- 
ety, next leſs than that which would throw 
the Body quite off, 'muſt bring it back from an 
immenſe Height. This you yourſelf expreſſed 
very ſignificantly before, when you faid, There 
For. 10, L Fo ' 2045 
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218 | MATHO: or, The 
The tenth was hardly any fixing a Limit between a bound! of 


Conference, ha * 1 ger, | ſhewing 
Space, and the next inferior bounded Figure. And | 
8 3 gly, ſome Bodies, which thus revolte 2 
about the Sun, are ſuppoſed to take not may Lands 
fewer than ſix hundred Years to perform their Fl * 
Cir M. This is aſtoniſhing ! Such a Body muſt - 0 
riſe to an incredible Height, and have made p. Sj 
but few Viſits down to the Center of the yl. Points, 
tem ſince the World began ' F „ Axis ren 
FP. Between this greateſt Height, and the LG tw 
leaſt (the. lower Vertex of the ſame Ellipſis, for 3 
Inſtance) where a Planet might revolve about tes: til 
the Sun in not many Days, there muſt be ane 
vaſt Difference, and Room for many inter- an ke 
ediate Orbits. 1 
* What muſt become of ſuch a Body, 3 
if it ſhould fly off? | 1 * 
. P, Who _ anſwer ſuch a. Queſtien as this, me 
Mathe? It could not fly quite off by Chance, becauſe; 
nor be without Deſign, if it did: But it is aw the 
needleſs to ſpend Time in Things we know does it f. 
\ ſo little about. + WM rrolving 
F M. Pleaſe then tell me what you mean by | 
i the other ſort of Eccentricity, where the cxL 
| middle Diſtance remains the ame? idea“ 
ik Pi. It ſerves rather to acquaint you with lpſis, an 
ET the periodical Times of Bodies revolving ir be 6s 
1 thok: eccentrick Orbits, than that it really ame. 8 
0 obtains in Nature. 55 DE 2 fot 9 !emaing t 
5 M. It would give me the greater Pleaſur bxis is ft 
? to know a little about it on that very Ac y Cirele, 
1 count; though you have told me ſomething at all the 
bf already concerning their periodical Times pendicula 
t It is often neceſlary, I find, to ſuppoſe Gond firaight L. 
ö tions which do not obtain, that we may the the other 
more readily conceive what is real: Thus vou 


ſhewing Kemlelye 


o 


# 


- Obſmotheoria Perilis. 219 


47 ing me on What Conditions 4 Body might The tem 
And . an elliptick Orbit, about another in 8 — 
olre me Center of the Ellipſis, made me moxe eaſi - e 
0) Wl 17 underſtand how it might deſcribe. an,Ellip- 

their js about another in, the Facys. And, without 

dat Help, I don't know whether, you could 

muſt have beat it into my Head. e 

nade p. Since the Ellipſis is defcribed about two 

yl. points, as the Circle is about one; the greater 

| luis remaining the ſame, you may conceive 
| the theſe two Points (or the two Foci) to recede 
;, for fom each other, nearer the Extremities of this 
out WF , till they co- incide with theſe Extremi- 
be ties, and the Ellipſis becomes a /trarght Line 
nter- BY on the one Hand; or to draw: nearer one 
5 mother, till they both co- incide with the 
zodh, Center, and the Ellipſis becomes a Circle on 

| the other. -- 30 Arlt 1% z i e015 Sims 

s, . This I conceive without any Difficulty: 
anc BY becauſe, as I told you, | we have tried to 
u ü raw the Figure all manner of ways; but how 
know does it ſhew the periodical Times of Bodies 
5 revolving in ſuch eccentrical Orbits? 
e de ex. VII. P. vou ſa before, that the pe- 


nodical Time of a Body reyolving in an El- 

liplis, and in a Cirele on the greater Semi- 

Axis, or middle Diſtance, as a Radius, is the 

lame, Since therefore the middle Diſtance 

remains here unchanged, becauſe the greater 

Axis is ſtill the ſame, the periodical Times in 

the Circle, Or extreme Ellipſis On the one Side, 

in all the intermediate Ellipſes, and in che per- 
pendicular Aſcent and Deſcent through the | 
fraight Line, which is the extreme Ellipſis on 
ne other Side, will fill be equal among 


bemſelyes, ee r 40! , 1 Ron 
1 1 2 AL This 
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220 MATHO: or, The 
The tenth M. This is curious and entertaining. And 
— I ſee the Reaſons we concluded from befor 
'1 are ſtill applicable, let the Ellipſis become 25 
narrow as we ean imagine it, till it at [af 
really become a ſtraight Lin. 
P. Now ſince the Squares of the Times ar 
as the Cubes of the Diſtances, when the Bo. 
dies revolve in Circles; and fince the Times 
in Ellipſes, and in Circles on their greater Semi. 
Axes as Radii, are equal; the Squares of the 
periodical Times will be as the Cubes of th 
middle Diſtances, as much when the Bodies 
revolve in Ellipſes, as when they revolve ir 
Circles, in which the middle Diſtance only re 
mains, and the Eccentricity diſappears. 
' M. This Regularity and Apreement is 
wonderfully remarkable: But what 'I'molt 
admire is the Times of the perpendicular 4 
ſcent and Deſcent. In the laſt Caſe, the per 
pendicular Projections, to what Height ſoevet 
they aroſe, were ſtill gone through in the fam 
Time; becauſe the Revolutions in all Cireles 
how unequal ſoever, were ſtill performed it 
the ſame Time. And here the Times of per 
pendicular Projections obſerve the ſame Pro 
rtion' with reſpect to their Heights, as the 
Times in circular Revolutions do with reſpec 
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to their Diſtances. ' 4 0 4 

P. You Jay Things ſo well together in'yol 
Reflections, Matho, that you * help boti 
vourſelf and me to right Views of them. ! 
is certain, Harmony and Proportion rl 
through all the Works and Laws of Nate midd 
ture. P | | „ mans the 

M. If therefore two Bodies were throm be Time 
perpendicularly up from the Sun, the ſecond! Taught I. 
times higher, for Inſtance, than the firſt; th Pls, or 


ie middl 


Tim 


* 4. 


— 


Time of its riſing and falling back would be The tenth 
o the Time of the Aſcent and Deſcent of the (* para 
ather, as 8 to 1, that the Square of the Time © 
$ might be as the Cube of its Diſtance 4. _ 
P. You are perfectly right. | i 
M. By this Method, I preſume, we might 
ind out in what Time the Planets would fall 
fom their preſent Heights down to the Cen- 
ter of the Syſtem, if their Motions were 
ſopt ; of which I remember you ſpoke before. 
P. Very eaſily. The Time any Planet 
vould take to fall down to the Sun, if its pro- 
rctile Force ceaſed, would be half the Time it 
vould take to revolve at half its preſent Diſ- 
unce: Or the Time, of both its. riſing and 
falling would be equal to a whole Revolution 
0 a Circle at half the preſent Diſtance. _. 
M. Give me Time to think of this; for I 
hould have imagined, inſtead of falling in half. 


de Time of a Revolution, at half the preſent. 
Diſtance, it muſt have taken a 4th, Part of the 
Tine in which it performs a Revolution at 
preſent at the whole Diſtance. ., + 

p. Conſider then which of the two it muſt 


de — 


M. If the Planet revolved at half the Dil 
ance, and if the Fei receded from the Cen- 


1 
ter to the Extremities of the Axis, the Ellipſis 
yould become extreme, or degenerate into a 
aght Line; and the Times both of revol- 
ing in the Ellipſis, and of riſing and falling 
rough the ſtraight Line would be equal; for 
e middle Diſtance, or greater Semi · Axis re- 
tains the ſame: Their Halves therefore, or 
ic Time of the perpendicular Deſcent in the 
apht Line, and revolving in the Semi-El- 
pls, or Semi-Circle, at the middle Diſtance, 
1 L 3 | would 


4. 


* 


— 


—_ M A T HO! or, The 
The tenth would be the fame.——] ſee it muſt be foi. 


| e 10 d 
Conference. To ſuppoſe the Time of the perpendicular . 1 
Beten th be the fame as the-4th Part of the Fre Di 
Time of a Revolution in a Circle at the whole gun in 
Diſtance, is to ſuppoſe that the Ellipſis de- ;.,m t 
generates into a ſtraight Line, and yet that bout 8 
the Foci ſtall keep together in the Center, which o the 
is inconſiſtent: Or it is to ſuppoſe the Ellipſis, Filipſis 
when contracted into a ftraight Line, to have 5mm 
the Sun, not in the ander Focus, or extremity ſomew 
of the Line, but in the Center, or Middle com v 
of it. | 5 OY wiſc ſe 
P. You correct your Miftake very inge. Heat: 
niouſly. a+ ne, portion 
M. More depends, I perceive, on your Wa M. 
of conceiving the Eccentricity to become exM :; 1 v 
treme, than I was at firft aware of. difturb 
P. You ſaw from your own Deſcription off 1perce 
the Figure, that the only Way to make i tivanc 
narrower was by widening the Diftance be ::y0ls; 
tween the two Pins, or Foci, ?till they could Circle 
get no farther aſunder for the Length of the Ellipſis 
Cord or String. 1 many 
M. It was ſo. -In order then to ti particu 
this Calculation by myſelf, I fiſt find out th eaſy to 
periodical Time of the Planet at half the Dil others. 
tance, by the Proportion between the Square! - 
of the Times and Cubes of the Diſtances CY! 
and Half of that will be the Time of its fall WF there a 
ing directly down to the Sun from its preſeniſſſ the Su 
Diſtance? 3233 CO to a va 
Pe. Or the whole of it will be the Time „ 
both of the Aſcent and Deſcent through tha conſide 
Height. Now, to conclude, Mae WI memſe 
from all this you will ſee, though the Ball are no. 
and the reſt of the Planets revolve about tht 1. 
orces 


Sun in Orbits ſomewhat eccentrical, * 


* Pl 
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way diſturbs the Proportion between their The fenth 


9 — 


licular periodical Times and the Cubes of their mid- Gn 
of theYWſ ite Diſtances. The Earth is farther from the 

* sun in the Summer, than the Winter: For 

is de- 


from the vernal Equinox to the autumnal is a- 
bout 8 Days longer, than in from the autumnal 
to the vernal, becauſe the greater half of the 
Fllipſis is then to be run over; and about the 
Summer Solſtice the Sun's Diameter appears 
ſomewhat leſs, he being then farther diſtant 
from us: And for all that we are not other- 
wiſe ſenfible of this, with Reſpect to Light or 
Heat : Our Heat particularly holds no Pro- 
portion with the Sun's Diſtance. 33 
M. IJ am as glad now to know theſe Things, 
as I was before afraid, leſt they might have 
dfturbed what I already knew, From hence 
Iperceive, that it is manifeſtly a Work of Con- 
tivance and Deſign, that the Planets ſhould 
revolve in Orbits ſo nearly circular. The 
Circle is but one of the innumerable Kinds of 
Ellipſis : And it is perfectly wonderful that ſo 
many Bodies ſhould be determined to this 
to ung particular Species, when it was as natural and 
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out tha eaſy to revolve in any one of ten thouſand 
he DIFF others. ; N 8 

qvare: „ by 
ances CXLVIII. But you ſeem to inſinuate that 


ts fall WY there are different Bodies, which revolve about 
preſent the Sun in thoſe eceentrical Orbits, and aſcend 
vr to a vaſt Diſtance from him, 1 
Time P. Thoſe Bodies are indeed reckoned to be 

ta conſiderably more numerous than the Planets 
Math! i themſelves, either primary or ſecondary ; and 


A ne are now allowed to belong equally to our ſolar 
out | Syſtem. They revolve, you ſee, by the ſame 
* Forces impreſſed, and obſerve the lame Pro- 


L 4 portions 
> 5. 5 
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The tenth portions in their Motions, as the Planets do, 
e, Some of their Periods ſeem already to be de. 


\ termined with a good Degree of Probability: 


But more of them are ftill uncertain. This is 
a Subject for the Induſtry of future Ages. 
Thoſe Comets (for ſo they are called) do not 
move according to the Order of.the Signs, or 


from Weſt to Eaſt, as the Planets do; but of. | 


ten directly contrary : Nor do they revolve in 


the ſame Plane with the Planets, nor in the 


ſame common Plane among themſelves ; but 
move through the Syſtem all manner of ways: 
For this depends on their firſt Projection. Con- 
ſequently their Aphelia, or the remoteſt Part 
of their Orbits, lie indifferent} to all Parts of 
the Heavens. They all riſe above the Orbit 
of Saturn; but ſome of them mount to a pro- 
digious Height between that and the fixed 
Stars. Thus that Comet, whoſe periodical 
Time is reckoned to be 575 Years, riſes to a- 
bout 14 times the Diſtance of Saturn from the 
Sun ; which is an amazing Height, if we con- 
fider it in itſelf, and not as it is expreſſed in 
this ſmall Number. 
MH. How is this found out? 1 
P. Having the periodical Time and Diſ- 
tance of Saturn (or of any of the Planets) and 
the periodical Time of this Body, by the Pro- 
rtion we have ſo often mentioned, between 
the Squares of the Times and Cubes of the 
Diſtances, you may eaſily find out its middle 


Diſtanee, or half the larger Axis of its Or- 


bit. 1 SM 
M. I remember it: We thus find out the 
Diſtance proportional to any Time, or the 
Time proportional to any Diſtance. —And 
this at laſt diſcovers to me the Meaning of the 
| Particulars 


% 


The K 
2 
e 

diſpoſe 
or neat 
dies we 
ner of 


terferir 
rented 


it is, 
lataſtr. 
and pe 
ſuch fa 
pen, o 
cays, : 
right P 
Matter 
M. 
on this 
Deſign 
thus th 
to ther 
proach 


to ſucl 


4. 


Co ſmotheoriaq Puerilis, | 225 
Particulars concerning which I afked you in 2 death 


1 2 the Beginning of our laſt Conference. The — 
ity : td and Downward with reſpect to the 


ges. Wl the Orb of Saturn; ſince it extends to a Dil- 
not tance of 14 times wider than the whole Plan- 
'» OL i etary Syſtem. O ! were it allowed us to find 
of. cout what paſſes there!! 
"On P. Your Wiſh is prepoſterous at preſent, 
the Wl The Knowledge of ſome 2 Is as wiſely 
dut WF denied us, as the Knowledge of others is in- 
Aged % % 6 5! 1016: 13,26 
3 pa it Well It alſo now appears, wiſely 
Part WY dipoſed, that all the Planets ſhould move in, 
of Wc nearly in, the ſame Plane; ſince other Bo- 
orbit Wl ties were to roam through the Syſtem all man- 
po, ver of ways: For thus, I ſuppoſe, their in- 
ixed WY t-:fering, or daſhing againſt each other is pre- 
dical rented. in 2 9 2d Ec RTE = 4-471, I 
* P. It is certain, Matho, ſince Gad preſides 
i the WF crer all Nature, that nothing can be ordered as 
* it is, without ag wiſe: Delign. The -d;/ma! 
ed in Gtaftrophe you mention is wiſely. prevented, 
and perhaps by this Means. To ſuppoſe that 
Dis, boch fatal Shocks in Nature may caſually hap- 
) and I ben. or that the Planets may be liable to De- 
Pro. adhs, and Dilapidations, is not, in my Opinion, 
een ! *'2ht Philoſophy ; but looks as if we-imagined 


Sun, I ſee, or his Attraction, reaches far above 


Matter were governed: by a ind Power. 
M. 1 come entirely into your Sentiments 
on this Head : But pray what is the Uſe and 
Deſign of thoſe wonderful Bodies, which move 
thus through the Syſtem, in a Manner peculiar 
to themſelves ? Are they habitable? Why ap» 
proach they ſo near the Sun? and chen run out 
to ſuch an unmeaſurable Diſtanee from him ? 


Fd 
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MAT HO: or, The 


The tenth Can there be ſuch Bodies in other Syſtems? 


Conference. 


Or is ours ſingular ? '/ ; 
F. Lou touch upon another ſignal Inſtance, 
where we oughthumbly to adore andreverence 


a Knowledge ſuperior to our own, even in 


thoſe Things, the Uſe of which we are quite 
ignorant o % & 1619 
M. And for all that T have heard C 


enn tee 


© 


ſpoke of in Converſation with a certain | 


Dread and Horror. 
P. That is the Thing: They rarely viſt 
us, orrather the groſs of Mankind rarely ob- 


ſerve them; therefore their Appearance has 


been thought ominous. Formerly they were 


imagined to forbode ſome great Diſaſter, or 


general Calamity to the Inhabitants of the 
Earth: And lately they have been thought to 
be deſigned for bringing about great and fatal 
Changes to the Earth itſelf by Deluges and 


Conflagrations. And certainly, when beheld 


through the Teleſcope, they make a fight. 


ful Appearance, with long blazing Tails, and 


ſomething like fiery Hair about the Nucleus, 
or Star itſelf, Others think they ſerve to re- 
cruit the Expence of the Sun and Planets, 
which without ſuch Reparations muſt waſte 


and become at laſt uſeleſs. Others think this 
Expedient forced and unnatural, that a'greater 
Number of Bodies ſhould only ſerve to repair 


the Decays of a fmaller. And in Truth, all 
theſe Conjectures ſhew rather that natural In- 
patience, which is planted in the Mind of Man, 
of being ignorant, than their Ability to find 
out the true Reaſons of Things. 

. How various and wonderful are the 
Works of God This is a new and tremend- 
ous Scene! It is not indeed without Reaſon = 
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you ſay, we ought to adore and reverence a The tent 
Knowledge ſuperior to our own, even in thoſe Cenfenee. 


nee, M Things whoſe Uſe and Nature we cannot fo 
ence W much as gueſs at. How dreadful is the Power 
nin of that Almighty Arm, which ſo projects theſe 
quite unknown Bodies that they paſs without the 


- viſtt they do not daſh againſt the Planets, and bear 
ob- down the habitable Globes of our Syſtem ! 
has How far are we from the full Knowledge of 
were W Things! Or can our Deſires of Knowledge 
7, Or ever be ſatisfied ? Why are they ſo ſtrong and 
f the W natural, if the ſatisfying of them be impoſſi- 
ht to ble ? You ſay they are prepo/terons at pro- 
fatal I ente When will they be proper? after 
and Wl we are dead 7 You own there is a. natural Im- 
eheld Wl patience planted in the Soul of Man. 
ight- P. The Sentiments of Reverence, Matho, 
and WM which the Subject we ſpeak of excites in you, 
cleus, ſeem to Be juſt, and becoming; tho” your 
o fe · Expoſtulations are ſomewhat warm. But are 
mets, you not afraid leſt they expoſe. you to the 
waſte Raillery of M ] TWD 
k this M. Why ſhould they expoſe me? 
reater P. TRoſe, whom Birth and Fortune have 
repair raiſed aBove the inferior Crowd, laugh at 
, a) WW theſe Things. 3 „ 
In- M. What is it then they are ſerious about ? 
Man, P. Hounds, Horſes, Dreſs, Diverſons; and 
d find in Time, Drinking, Gaming, &c. Ke. 
0 M. I find I Have no Turn for theſeè great 
e the Explcits, and! muſt Be content with a leſs 
nend- ] Share of Reputation than they afford. 
n that BY But with Reſpett to the Subject we are ſpeak- 
you | ing 
22 


Limits of our World; with ſuch meaſured 
Force, that they return from thence, inſtead 
of flying off to other Regions of the Univerſe; 
———ith ſuch Direction and Skill, that 


MAT HO: or, The 
The tenth ing of, could you bear the Importunity of two 


— 


or three Queſtions, for my Satisfaction, be- 

fore I take my Leave of you? GP 
P. Much more eaſily, I am afraid, than 1 

could anſwer them, SE 


CXLIX, M. In the firſt Place then, as 
preparatory to what I want to know, tell me 
wherein a material Syſtem aids and aſſiſts the 
Soul to Ine and underſtand ? 

P. Inſtead of two or three Queſtions, you 


ſeem to begin a new and laborious Subject, 


which we have not now Time to diſcourſe 
upon at due Length. | 

M. Do not fear; I ſhall bring my Queſti- 
ons within a narrow Compaſs. 

P, You have Principles whereby you may 
ſatisfy yourſelf in this Affair, if you call to 
Mind what we ſaid before concerning the 
fluggiſh and inactive Nature of Matter. A 
material Syſtem 1s made conſiſtent with a De- 
oree of Life and Activity, by a wonderful In- 
ſtance of Divine Power ; but can no Way be- 
ſtow Life or Activity, or any Degree of 
them, upon the Soul, When we examined 
Matter in all Views, we found it utterly in- 


capable of ever becoming a ſelf- moving Sub- 


ſtance, even by any Power. To alk if the 
Deity could make it ſuch, was to ask if he 
could perform a Contradiction. Such a Thing 
is not the Object of any Power. It is joining 
together inconſiſtent Ideas in the Brain of Man; 
or rather joining together Words in his Lan- 
guage, which expreſs inconſiſtent Ideas: Such 
Ideas cannot be joined. Hence Maes is 2 
reſiſting impeding Subſtance, as it is a ſolid ex- 
ef Subſtance. Conſider, how 5 725 
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name a greater Abſurdity, than that Union to 
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We know not, nor can we The tenth 


Things go.— 
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Conference. 


a dead and torpid Subſtance ſhould give the — 


Soul Life and Power, or any Degree of them; 
or that Separation ſhould again deprive it of 
theſe. The Soul therefore muſt be percipient 
and active in its own Nature, independent of 
Matter Examine in your own Mind, 


if this be ſaying any more, than that 4 kving 


Being cannot owe its Life to Inertia and Dead- 


neſs. 
2 It is ſatisfactory enough, 

P. Farther, Matho ; — when beſt 
diſpoſed, muſt limit the Power and AQtivi 
of = Soul : And, when diſordered or indiſ- 
poſed, may quite obſtruct or impede its Ope- 
rations; but can in no Manner aid, or aſſiſi 
its Power and Energy, otherwiſe "than by 
confining, and determining them to one Man- 
ner of Exertion. Hence the Soul, when ſe- 
parated from Matter, muſt be feeed from In- 
diſpoſition, and have the Confinement taken 
off from its natural Activity. 

M. That is delightful ! 


P. And certain alſo ; ſince. the Soul is a2 


living Being, and the Ne. Frame a dead 


dubſtance, liable to Diſorder. Such a Frame, 


at beſt, can do no more than be inſtrumental 
in a limited Degree; and when the Parts of 
it are diſordered, 'the living Being languiſhes 
ſtill under greater Confinement. From hence 
proceed thoſe many - equivocal. Appearances. 
which we underſtand ſo ill, and reaſon ſo 


falſely upon, 'The Soul ſuffers from the U- 
nion, and has the Diſorder of the Frame im- 


puted to it; while Matter is exalted above it- 


ſelf in being made inſtrumental to the Acti- 


vity 


F4 
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The tenth vity of the Soul. Upon this Account we af. 
Conference. crihe the Life of the Soul to nothing fo much 
as to Matter, or rather to nothing but Mar. 
ter; and every Shock of the material Syſtem 
alarmsus. They who ſeek a Name from Pa. | 
radox and Novelty take the Advantage of 
our Ignorant Conceſſions, fortify our Fears, 
inſtead of unravelling the Subject, and tri. 
umph in the univerſal Loſs of Beings, which 
they threaten to Mankind. Whereas, would 
we diftinguiſh carefully in our Reaſonings be. 
tween two ſuch oppoſite Natures, it would 
be eafy to diſappoiat them. For, as I ſaid, 
the great Inſtance of Almighty Power is, 
that the Soul lives and perceives in Conjunction 
with Matter, and not that it ſhould live, per- 
ceive, and act, when ſeparated from that. 
What we ſee ſhould remove our donbt ; the 
great Dithculty is already performed-: Every 
Act and Perception of the Soul, in a State of 
Union, is a firm and certain Proof, though 
but a faint Speeimen, of the active and per- 
cipient Nature of the Soul, when exiſting by 
itſelf, and freed from the Limitation. of a 
dead Subſtance, In fort, eonſider Matter 
as it is in all the Univerfe beſides, as it is in # 
Stone, as it is in the Herb of the Field: the 
ſame it is in the Body of Man, the wonder - 
ful Workmanſhip only excepted.  _. 
M. You have ſaid enough, Philon : I call 
to Mind alt the Particulars you ſhewed me at 
large before, concerning the inert Nature of 
Matter. Its very Sluggiſhneſs and Paſlivity 
ſuppoſes the Power of the Deity conſtantly 
exerted in every Effect it is thought to per- 
form. 80 little can it impart Life and AQi- 
vity to any other Thing ? I am much plealed 
1n 


* 


e af. in this reſpect, that we conſidered the Nature The tenth. l 
nuch of Matter ſo narrowly, and on all Sides. My 2 - 5 1.48 
Mat. Conviction was then, and is {till without any HI 
ſtem remaining Scruple. And now I ſee, that e- = 
1 Pa. very Concluſion we then made was an Argu- i 
e of ment for the Self-ſufficient Nature of the Soul; 9 
ears, in Oppoſition, I mean to its ſubſiſting by the 12 
tri. Help of Matter, or owning any Perfection to, 1 
hich or borrowing Power from that dead Subſtance. 1 
ould one thing more with Reſpect to this, 1 
s be which you may anſwer in two Words, and 1 N.. 
ould have done. What do you mean by thoſe tho i 
ſaid, . ſeek a Name from Paradox and Novelty ? ; : {0 
T is, P. In two Words, the Mortality of the 10 
ion Soul is but an upſtart Notion when compared ij 
per- with the Knowledge of its immortal and un- Wi 
that. periſhing Nature, which is as ancient in the wi 
the World, as the Creation of the very firſt Man: 1 
very Nor was it called in Queſtion for a long Series Wi 
te of of Ages (I might tell you near the very O- 1 
ough lympiad), when Men began to affect a new . 
per- Reputation of Learning, from maintaining 1 
g by what was never heard of before. Then at 14 
of a length the Exiſtence of the Deity and Im- 1 
atter mortality of the Soul began to be diſputed. by 
in 2 4. You mean that theſe two Truths were #8 
the immediately revealed by the Creator himſelf bY 
ider · to the fut Wann x 
P. 1 do; and this is as certain as any 1 
Truth in Philoſophy. ; e PL 
M. I remember ſomething you curſorily 4s 
hinted concerning the Creation in our paſt i 
Diſcourſe, ——— But might not theſe N It 
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tions have, been again forgot, or fallen into 
Oblivion ? 


231 


P. They never could be forgot by ſuch. a 

dependent Creature as Man, They might in 
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The tenth Length of Time be diſguiſed by idle Fables, 
Conference. or human Inventions ſuperadded (as indeed 


MATHO: or, The 


happened), but it is impoſlible they could ever 
wear into Diſuſe, or be loſt ; there are fo fre- 
quent and ſo many Occaſions to call them to 
mind, in Life,. and in Death. The inde. 
feaſibleneſs of theſe two Principles is owned, 
or rather clearly proved, by ſome Authors, 
who notwithſtanding contend that there are 
whole Nations of original Atheiſts, without 
any Notion of or Name for a Supreme Being : 
So that you may eaſily allow, it cannot be 
denied. Ee Bon, OD 

M. 1 begin to ſee the Reaſons why ſuch 
Notions, once broached in the World, muſt 
be conveyed down to all Poſterity. But then, 
if it be certain that they were revealed to the 
firſt Man, it is hard to conceive that there 
ſhould be any where a Nation of Atheiſts: 
For all Men muſt have deſcended from him, 
and theſe Notions have been propagated to- 
together with the Species. roar? 

P. You have Reaſon ſo to ſay. Atheiſm 
and Irreligion is not the Vice of Ignorance; 
but of miſapplied Knowledge, * And that 
there ſhould be whole Nations of original 
Atheiſts is contrary to the Reaſon and Nature 
of Things; unleſs we will ſuppoſe that Men 
at firſt. gew out of the Ground, in different 
Parts of the Earth, ſome upon the Banks of 


the Tanais, and others among the Flags of 


the. Nile. 
„M. You bring to my Mind the old Diſ- 
pute between the Scythians. and Egyptians 


* Sce labs various Hiſtory, Book II. Chap. 31+ 
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Theſe ſhort Hints you have now ſuggeſted, I The tenth 
muſt conſider by myſelf hereafter ; but to Conference. 
come to the Particulars I principally intend- © Y © 


ed, tell me 


CL. Is it poſſible that a Man might not be 
delighted with the Knowledge and Contem- 
plation of the Works of Nature, which we 
have been diſcourſing about? 

P. It is directly impoſlible that a rational 
Being could be indifferent, or unconcerned a- 
bout them. We are carried by Reaſon itſelf, 
the commanding Part of our Nature, to the 
Admiration and Study of thoſe Works. A 
natural Curioſity, no Footſteps of which is to 
be ſeen among the inferior Creatures, at firſt 
engages us, (ſo artfully are they contrived to 
catch the Soul with Wonder !) and this is ſoon 
improved into a rational Pleaſure. And ſince 
they are the Works of the Deity, by how 
much the more we ſee the Power and Wiſdom 
diſplayed in them, ſo much the more muſt we 
admire and reverence their Author. But far- 
ther, they were ſet forth purely with this very 
Deſign ; for you ſaw before, That all Things 
were made for the Sake of rational Beings, 

M. It is inconteſtable that what is of leſs 
Dignity muſt always be referred to the Uſe 
of that which is more noble ; and Reaſon is 
the bigheſt Perfection among Creatures. 

P, He therefore, who has not a Taſte for 
this rational Pleaſure, muſt have his Mind 
pre-occupied, and engaged in lower Purſuits, 

M. And he, who follows the Dictates of 
Reaſon, muſt always wiſh for a more perfe& 
Knowledge of the Works of Nature. 

P. Certainly : Inſomuch that he cannot 
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The tenth diſengage himſelf from this Deſire, otherwiſe 
Conference. than by firſt enſlaving his Reaſon, and making 


it ſubſervient to inferior Views. 

M. Will this endleſs Deſire of Knowledge 
be always unſatisfied ? „ 

P. Put the Queſtion thus, Matho ; Wil 
God, who is the ſupreme Reaſon, ultimateh gratify 
the rational defires of his Creatures? and then 
try if you can doubt of it. 5 

M. Hence then the Soul muſt not only be 
immortal, but endleſly happy? - 

P. And endleſsly advancing in Happineſs 
alſo ; ſtill going forward in the Improvement 
of its Nature, and the Knowledge of the Per-. 
fections of its Creator. Whence (if I might 
uſe the Expreſſion) the Relation between the 
Deity and the rational Soul ſtill becomes 
ſtronger. For it is altogether contrary to the | 
Eternal Reaſon (which Truth you ought to 
have ſtrongly imprinted on your Mind, as a 
Cure. againſt the Fear of Death, and a Com- 
fort in the Miſeries of Life ;) it is, I ſay, alto- 
mer contrary to the Eternal Reaſon, that by 

ow much the more perfect the rational Soul 
becomes, it ſhould be ſo much the nearer to 
becoming nothing. Which Abſurdity muſt 
nevertheleſs take Place, if it were ever to 
have an End. Hence the longer it lives, the 
leſs it can die. 

M. O! pleaſing Truth! Happy Condition 
of the rational Nature ! 

P. Suppoſe, Matho, for a skilful Artiſt does 
nothing raſhly, deſigns nothing in vain ; ſup- 
poſe that the Deity, through all the Lapſe of 
paſt Ages, hath ſupported the Univerſe by ſuch 
Miracles of Power and Wiſdom, only that he 
might at laſt pleaſe himſelf, with letting it fall 

| to 
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to Pieces, and enjoy the Spectacles of the The tenth 
Fabrick lying in Ruins. Conferenc — 
M. Can I harbour ſuch a Thought of the 


Deity ! Or ſuppoſe this a Deſign wonhy of 
infinite Wiſdom ! | 

P. Suppoſe at leaſt, that the Deity will ut- 
terly cut off that Nature, for whoſe Sake he 
created the Univerſe ; the material Fabrick 
itſelf ſtill remaining. 

M. Tbis is ſtill more againſt the Nature of 
that Being who is the Eternal Reaſon, to a- 
boliſh the rational Part of his Works, and 
cheriſh a Heap of Matter ! 

P. Can there then be a preater or ſtronger 
Security for the Immortality. of the Soul, 
than the immutable Nature of the Deity ? 

M. I ſee, Philen; I ſee the happy Condi- 
tion of the rational Nature ! Eternal Reaſon, 
that cannot yield to Time or Accident, to 


Sickneſs or Death, and the Divine Nature that 


cannot change, are the firm Pledges of its 
Immortality ! You have made me as ſecure, 
as if I were already among the Bleſſed, and 
in the Poſſeſſion of Joys beyond the Grave. 
This is the only Amulet againſt the Fears of 
Death, and Evils of Life. The Nature of 
the Soul, and the Deſign of the Deity in 
creating it ſuch, now W r 


CLI. Let thoſe Men eonſider this, 
Matho, who are ſuch zealous Partiſans for 
the Mortality of the Soul. 

M. It ſurpriſes me much that any Man 
ſnould ſhew his Zeal in defending ſuch a No- 
tion, or be ſo much an Enemy to — as 
. to with! it true, 

P, You 
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The tenth P. You may ſoon meet with ſuch Books 
Conference. yhere the Notion is defended. . 
MN. 1 ſhould hardly think them worth the 


Peruſal; for it ſeems to me a direct Contra- 
diction that any Man ſhould be in Love with 
being Nothing, becauſe then he could have no 
Deſire remaining for any Thing elſe. It is, I 
think, in Conſequence of our Love of Exiſt- 
ence, that we deſire any other Thing what. 
eyer, that we with one Thing rather than a- 
nother, and conſult our Reputation cven after 
Death. Why ſhould a Man who wiſhes to 
be nothing care for what might happen, or for 
what might not happen, hereafter ? Or eyen 
before? He can have no Intereſt in any E- 
vents, provided he be cancelled out of Nature, 
The only conſiſtent Action he could go about 
were immediately to put an End to his Life, 
and do all in his Power to get rid of Being. 
In ſhort, as Things appear to me, the Deſire 
of Exiſtence is the Foundation of all our other 
Deſires, and of all our Endeavours : Otherwiſe 
let me ſee what it is a Man ſhould wiſh or 
ſtruggle for, who wiſhes to have no Relation 
with Beings or their Actions; or any Thing 
in Exiſtence ? To with that the Relation with 
Things exiſtent ſhould continue, and to loſe 
Exiſtence at the ſame Time, is repugnant, _ 
P. You ſhew extremely well, Matho, not 
only the ſhameful Falſhood that lurks in the 
Soul of a Man, who ſhews a Zeal in propaga- 
ting this Notion ; but the expreſs Contradic- 
tion that a Man ſhould be concerned for any 
Thing, whoſe greateſt Concern it is that he 
himſelf ſhould be nothing, The greateſt 
Concern, I fay ; for if any other Concern 
could be greater, that muſt be for Things in 
Exiſtence : 


d 
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Exiftence : Non- exiſtence has no Concern — 
| ; : ; | rence. 
belonging to it. And if he had a greater, 


Concern about Things in Exiſtence, he muſt, 


by the Exceſs of his two Deſires, wiſh to exiſt 


himſelf, that he might contribute his Endea- 
vours, or participate the Pleaſure of the Suc- 
ceſs. You remember the laſt deſperate Com- 
fort of the Carthaginian Queen; Omnibus um- 
bra locis adero ; No Man ever wiſhed to 
be totally extinguiſhed in Death, who had a- 
ny Concern about poſthumous Events. 

M. I rememberlikewiſe the Story, how the 
Shame of being expoſed naked after Death 
hindered-the Milgſian Virgins, I think, from 
putting an End to their Lives, when nothing 
elſe could. Nor can I conceive how any Per- 
ſon could throw aſide all Concern for his poſt- 
humous Reputation : Which ſhews, not only 
that he does not wiſh, but that he does not 
ſuppoſe, - he ſhall be quite extinguiſhed in 
Death. And though it ſhould be faid, that 
this is but a groundleſs Prejudice which Men 


fall into, yet it ſhews that the Deſire of being 
always Something, and the Preſumption that 


ſtronger. CPA 

P. The Diſingenuity of theſe: Men's Zeal 
appears alſo from hence, Maths, that Non- 
exiſtence is really nothing, and ſo cannot in 
the Nature of things be the Object of De- 


we ſhall always be Something, is ſo much the 


| fire: All the Objects of Deſire lie clearly on 


the other Side. It may be ſaid, it can as 
little be the Object of Averſion; but the 
Good it would deprive us of makes it as much 
the Object of Averſion, as a real Evil can be. 
M. The Conſequence is plain. 3 
P. Since therefore we can only deſire Same- 


thing 


The tenth 
Conference. 


— 


MA, TH O: or, The 

thing real, that is, Exiſtence and Pleaſure; 
ſince this is the Law of our Nature, and equal 
to a phyſical Neceſſity; we cannot be ſo con- 
ſtituted by the Author of our Nature, as ne- 
ceſſarily to deſire one Thing, and be deſigned 
for another, which is the direct contrary of it. 
Had we no Deſires at all, or rather were we 
cloyed with Exiſtence and diſguſted with Hap- 
pineſs, that would ſhew that we were deſign- 
ed for utter Extinction: But it is repugnant 
that Happineſs ſhould be diſguſting, or other 
than the Object of Deſire. 4X: 

M. From what you ſay it ſeems to follow 
(and I fee it muſt), that Miſery and Pain are 
the only Objects of Averſion in the Nature of 
Things. 8 
P. Lou are very right: And from this a- 
gain it will likewiſe follow, that they only, 
who fear the bad Conſequences of a miſ-ſpent 
Life, can with for a total Death. Arid this, 
when you have examined Things on all Sides, 
you will find to be the only Caſe wherein it 
is poſlible to with to be utterly cut off : But it 
is in vain ; the Law of our Nature is as im- 
mutable as Fate. Puniſhment is as unavoid- 
able in the one Caſe, as Happineſs is certain 
in the other. This Likewiſe is poſſible (ſo 
perverſe is Man 1) that ſome may. ſtrongly 
contend for the Mortality of -the Soul out of 
Vain-Glory ; though at the ſame Time their 
Nature ſhrinks back at the ſerious Thoughts 
of it. And though ſome ſhould puſh this Af- 
fectation ſo far as to make it a Point of Ho- 
nour, to appear conſtant to the {aſt, for Fear 
of bringing a Diſrepute upon their Character, 
or their Principle (as is reported of the famous 
Atheiſt Spinoza; (yet this ſhews the Incon- 
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ſiſtency of their Thoughts, or rather the The tenth 
Perverſeneſs and Diſingenuity of their Hearts, Conference. 


to pretend a Concern for their Reputation, 
and a Fondneſs of being norhing at the ſame 
Time. So that there is nothing but Perverſe- 
neſs and Contradiction on this whole Side of 
the Queſtion. | 

M. Thoſe Men, I think, affect the Reputa- 
tion of Parricides, or of a Crime for which 
Language has not a Name; who place their 
Zeal in ſhewing that the rational Soul muſt be 
cut off, and that there is not a Deity to go- 
vern the World, If this were Matter of Tri- 
umph to them, what is it that could be Mat 
ter of Grief and DejeCtion ! 


CLII. P. On the other Hand, Maths, 
we might obſerve that, as it draws near to the 
brute and unthinking Nature, not to deſire 
the Continuation of Exiſtence, ſo the greateſt, 
the beſt, and moſt virtuous among Men have 
ſhewn the moſt ardent Deſire for the Immor- 
tality of the Soul. This is the Spring of all 
the virtuous Actions in Life. No Man ever 
died in the Cauſe of Virtue and Liberty, for 
the Sake of Truth, in Defence of his Coun- 
try, or on the Account of Poſterity ; who had 
not Immortality in ſome Senſe or other before 
his Eyes. Cicero ſays, Nemo unquam fine mag- 
na ſpe immortalitatis ſe pro patria afferret ad mor- 
tem. He obſerves that Themiftocles, Epaminon- 
das, all the great Men of Antiquity, and he 
himſelf, needed have given themſelves no 
Trouble for the Sake of the Commonwealth; 
but adds, Sed neſcio quomodo inheret in 
mentibus quaſi ſæculorum quoddam augurium fu - 
turorum; idque in maximis ingenus, altifſimiſque 
animis, & exiſtit maximè, & apparet facillune : 
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240 MAT HO: or, The 
The tenth Quo quidem dempto, quis tam efſet amens, qui 
ne, ok in Jaboriha. , 8 e ? Win 
| do we ſo ſtudiouſly provide for our Children 
but becauſe we think the Relation between us 

and them is to laſt after Death interminately ? 

No Man fixes a Period to his Views in this 

Caſe. We endeavour by great and noble Ac. 

tions to deſerve well of our Country ; not be. 


cauſe we wiſh ſoon to be cut off from the Na. 


ture of Things; that would be the Source of Hr. 
difference, of Negle&, of Selfifhneſs ; but becauſe 
we preſume we ſhall ſome Way or other ſtill 
have an Intereſt in the Welfare and Proſperity 
of the Survivors. It is from this Secret Sprin 
that the Legiſlator invents and digeſts ſuch a 
Syſtem of Laws, as he thinks may be eternal, 
He adopts the whole Common-wealth for his 
Off-ſpring, and upon that Account, never pro- 
Poſes an End of the Relation between him and 
them, more than a Parent does with Reſpect 
to his Children. He provides, as far as human 
Foreſight can, a Remedy againſt every Emer- 
gence or Accident which he fears might prove 
fatal to the Community ; and figures to him- 
ſelf, in the ſecret Workings of his Mind, their 
thriving and flouriſhing in Ages to come, 
without any Bounds to the pleaſing Proſ- 
pect * I need not purſue this Subject 
* Theſe ſeveral Notions will be allowed to be more authen- 
tick, when it is known they are Ciceros. His Words are, — 
Maximum vero argumentum eſt, naturam ipſara de mortl- 
litate animorum tacitam judicare, quod omnibus curz ſunt, & 
maximæ quidem, quz poſt mortem futura ſunt. Serit arbores, 
que alteri ſeculo profint, quid ſpectans, niſi etiam 
poſtera ſzcula ad ſe pertinere? Ergo arbores ſeret diligens 2. 
gricola, quarum aſpicit baccam ipſe nunquam. Vir magoss 
leges, inſtituta, rempublicam conſeret. Quid procreatio libe. 
rorum, quid propagatio nomigis, quid adoptiones filiorum, quid 
t torum diligentia, quid 10 ſepulchrorum monuments, 


id elogia ſignificant, niſi nos futura etiam cogitare? Tuſcu!, 
| Que, Lib. 1. | 1 
5 farther 


* 


farthe 
ſervat 
Imme 
Soure 
lar 
Hiſtön 


ee 5 | = 


: ! 345.777 127 A497 
: * father, 5 4 Ar ene: Your. E502 future: Ob. The'tenth 
Vh ſervation will, ſhew, you, that the Deſire of Conference. 
5 1 Immortality, in ſome Senſe or other, is the 


n us Source A every great, every brave, and gal- 


el lar 0 Ps, 1 d 

this Hiſtory 8 W Send. 7 707 f 
Ac. the Works' of © ed, 

be. all the e Exatopls, PA.e 1 

Na- conſpicuous | e you will ili full 
f. of Fro 81 9 any and prin from meet. 
auſe at erent 

- till Prop dect of Things from W eee 
erity io to ſee that th e-Dchrs. of I mmortali e 
ring ſome Shape ot of. other, T. Lee ae 

Ch a Diſguiſe, is th e great Principle tha hat ani — 
mal, W human. Cite"; 9 rather 1 ought. to haye ä 
rhis it before, when 1 0 that the Defire of Ex- = 
pro- iſtence, is the Foundation of alle Hur other De- 
rand i Tires, and ene aero Hence. the 
ſpect well as Well fs the z 778 . nong M CP N 2 
man 1 on. by this. Exinci len 
mer- ie or nt 3 55 ot Tage. fs ai 
Irove ly a n En Lelyoh e Continuation of Ex- 
him- ks and 1 Trp A View to; put an End | 
their W to Be: 6 400g 19, 550 
ome, rot es * * juſt; "The 
Proſ- 8 of Br 0 ways 4 
zbjet $1 TOTO 4 
authen 7 reflec 72 5 * 3, . . bt 
are, of ih 50 2 "bs : therefgre Ave 
_ found: ti the drs E ature. N Defire: may. 
= often” && he droge into a Vier, as When we 


think er can never make Proviſion enough 


for the ſenſitive Part of our „Natur 2 Iteis 


then under a Lay vo &;: butiſtilſ ite eile B 
tom. T 8 r 


e 
neceſſary 10 our Natüfe: 
Vol. II. 


ea On then is 


p 


in ire, 4 Toa 


made 


242 


mi td. ya MATH. ie, 
ent made the Slave o 1 Ov er n- 
8 e of Vice. In 1 e 
{1 _ ginal Deſir ire ſhoots out ins a ; 11 0 diffe 
rent Forms of Action: In th 1e 0 5 157 1 
ger Life | it is 1155 take N Notte C of, becauſe 
oge' potſugs the "fame 1 Tk 8 
220 hot of the; cone | Road 45 
Ways er, Confider How on 
en Have taken to die e 9 5 


mory when gone. Every ne who has Pry. 
er, 4 Wa, or Bon falls - Fe ſome eang 
or other, 1 fo 10 85 0 950 that ſuch a ker⸗ 
ſon once — 5 - BY quateriny it A 
negatur diu te (ſays Þ Pl the y. un 
Er = og liquid, quo avs, 32 te ſtemur 


M. It is ſo; Men have contrivs eq” fome 


Sort of a Way to ſurvive themſelves i in Braſs | 


and Marble; in Books, Buildings, Monu⸗ 
ments, le Pillars, Tnſeri rip, 
tions, an many more Ways chan T2 can name. 
What 1 0 not Men give 9 ülelf, 
when they endleavour to 0 50 ve the bare Me- 
möôry of Having exiſted with their Me? In- 
! For it! tertain | that 7 Deſire of polt- 
himous Praife and Reptitation proceeds from 


a Deſire of Wd ou t 
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In. in — to o his own in Principles: He burns The nk 
. vith a Deſire of poſthumous Praiſe, ab well as T 
f . preſent Admiration , He writes, diſputes, pro- 


Tio pagates his Principles : He cannot diveſt himſelf 
15 of the Deſire of exiſtence : No man ever got 
eie above that Deſire, except in the particular 
AT WY Caſe 1 mentioned to you. Therefore it is a 
M. feallaciovs Argument in a late famous Apolo+ 
Yar giſt for Atheiſm, to tell us how. many great 
th and learned Men have been Atheiſts S. Were 
pe it ſo, their Learning could be no Plea for 
a 51 their Principles; more than this Author's is 
570 for the Defence be makes for them: But in 
Truth Learning and Knowledge never made 
Td! a Man an Atheiſt, nor never will, It is * 
ra; Thing to doubt, or deny; and it is Igno+ 


rance only of Nature can make a Man do ci. | 


85 ther in this Caſe, Bd n EO OTE Any 
ame, Infignemque meo capiti petere i ind de corenam, 
tlelf Unde prius nulli velarint tempota Muſe. \ _ 1 
8 Primum quod-magnis doceo de rebus:; & arts 115 
3 er Religiouum animos nodis exſdlvere pergo : t 
. In- Deiade, quod obſcura de re tam lucida 'pangs A 
poſt- Carmina, Muſeo contingens cunQa lepore, 155 | 
Nö Lib, 4. Ver. 1. The Author here builds his nn Pane 
rom mn the Doctrine of Annihilation | 
night 

© * Mc. Bayle, Whit he would 'ſhew us how ated 5, +5 
221 dbeiſn ! 1s; fays — Que fi, ſats ropeter toni le 
170 que j'ai deja rapportez ou dans mes Penſ. es — ou dans 
J CU mon Dictionarie, je vous nomme ſeulemen l dec dos 
Wi 0 modernes, > que Von aceuſe d Atheiſme, 7 Calde· 
22191 tinus, un Politien, un Pomponage, M Pierre Bembus, un Les 
nulty n Dieieme, un Cardany un Ceſalpin, un — uti; Crey 
M d monin, un Berigard, un Viviani, un, Thomas Hobbes; pour. 


rez vous croire avec le Pere Rapitt qu'il n'y a qua 155 
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TRA 21:06 Dh ee 4) 14990 25] OF ROTH oC n, | 
„ Li. . From what we have fad ir if '2, 
eaſily appears that the World would come _—_ 
to, Without this enlivening Principle. I 
P. The Affairs of Men could not then long F. 
ſubſiſt.¶ Had they a contrary Deſire, eve Coal 
one would: inſtantly ruſh upon Death as the H def 
likelieſt Means to get out of Being: And there . ; 
muſt be an End of the Species at onte. Or, 12 7 
had they no contrary Deſire, but an Indiffer. thus 
ence whether they exiſted or hot, whether felit 
they were ſcmething or nothing, all the Endea. bene 
vours in Life muſt inſtantly! ſtagnate, and in bear. 
a little Time utterly ceaſe. NO Man would "a 
act without a Motive of Action, having no- the £ 
thing deſirable, nothing worth while, to put MW £..q 
him upon exerting his Powers. If the Con. 4 R 
tinuance of Exiſtence were not a Motive (28 to h. 
you faid before) nothing elſe in Nature could. fia 
M. This affords us a compendious View of " 
what we ſaw before only in Parts; namely, Part 
That this Deſire of Exiſtence is the only Spring MW that 
of all the Induſtry in Life; and therefore not Fu 
only of what we. do for ourſelves, but of the MW .. 11, 
_ generous Actions we do for others If we Ian 
would do no Action without it, . it muſt be the ¶ of a 
Source of the one Sort of Actions as much 23 
ay the en ton y6lls ph T0 1 hs 
P. You are right, We ſaw this Truth be· © 5 
fore, by Way of Induction, or an enumeration I ccive 
of Particulars : And now we ſee it by à con · ¶ pour 
trary Sort of Argument. The Deſire of Ex- voler 
iſtence in a Reflecting Being is never bounded; virtu 
but (as has been ſaid) extends itſelf formally inde 
into the Deſire. of endleſs Exiſtence. Man * 
having this endleſs Deſire is ſuſceptible of that WF gtrue 
Affection in his Nature which we call Soaps differ 


4 z 
+4 8+ »2 * 8 [ 


* 


— pupil | 
thy, and which may. be explained by Fellew- The tenth” 


feeling, or Compaſſion, All Sy — therefore 
ſuppoſes the feeling firſt in ourſelves; or Fels 
hb. feeling is founded upon Sei. feeling.” DN 

M. 1 conceive it: Sympathy muſt be a 


Contracting Without this; as if it were ſaid, 


we felt the endleſs Deſire of Exiſtence with 


another, which we. do not feel with another. 


P. From this Sympathy then (which is 
thus founded on the previous Deſire, or Self. 
feeling) Man becomes ſocial, friendly, and 
benevolent : He exerciſes Acts of mutual For- 
bearance, he defers the immediate Gratifica- 
tion of his Pleaſures, and undergoes Pain for 
the Sake of others: Becauſe in this large Pro- 
ſpect, (and in this Proſpect only) he ſees there 
is Room for the rational Deſires of all Beings 
to have their full Conſequence; ; and for- _ 
Happineſs of all to be made conſiſtent. - 

12 I am in love with this Deduction; 508 
Part of it falls in naturally with another, ſo 


that it ſeems firm and compact. And it is 


doubly agreeable to ſee, that this Deſire of 
endleſs Exiſtence, ſo ſtrong i in. the Nature of 
Man, is the hath of all facial Virtue; 
of all great, brave, and generous Actions. 
A paſſion fo predominant" in dur Naue Aut 
be good in its Conſequen ces. 

P. After this therefore you will eaſily per- 
ccive, that thoſe Philoſophers, who lay. the 
Foundation of [Virtue in the ſocial. and bene- 
volent Natute of Man, or in the Beauty. of 
Virtue, or the Harmony of virtuous: Actions, 


independent of the Immortality of the Soul, 


and without any Regard to ourſelves, raiſe a 
Structure. without a Baſis. If a Man be in- 


different about being Something or _— he 
Would | 
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volence to others, which he would not exert 


* for the Sake of his own Being: Or the Exiſt. 


ence of others could not be a Motive of Ac- 
non to him, if his own Exiſtence were none, 
M. This is very true: But their Structure 
ſeems chiefly without a Baſis in this Reſpect, 
that Man could have no Benevolence, or Sym. | 
pathy, without a Self-feeling *. Thus they | 
lay the Foundation of Virtue in the Benevo- 
lence of Man, but they leave this Benevo- 
lence without a Foundation: Therefore they 
leave Virtue without a Foundation. 
P. Or we may conſider the Cafe thus, if | 
Benevolence be our Duty, it is but our Duty 
in Conſequence of Exiſtence, and not in Con- 
ſequence of being Nothing. As Benevolence 
therefore ſuppoſes Exiſtence, it ſuppoſes our 
Endeavours for the Preſervation of out on 
Exiſtence, or a Love to ourſelves in the: firſt 
Place; otherwiſe the Exerciſe of that Virtue; 
and indeed of all Virtue, becomes contradic- 
tory. So abſurd is it to make ſocial Virtue, 
or Virtue under any Denomination; indepen- 
dent of Love to ourſelves, or of Deſire of 
, 505 ,008%7 -103TS BY tn 
M. That is the Notion I had; and it giyes 
me the greater Satis faction, as I find it ſo 
agreeable to my Nature 
P. No Man therefore could die for his 
Country, or for the Sake of Virtue, without a 
Deſire of Exiſtence, at the ſame Time that he 
parts with Life: From which let the Conclu- 
ſion be drawn. I opt” 6 266, 


We may obſerve here in paſſing, that the Goodneſs of 
God to his Creatures is of a purer Nature than the Benevo- 
lence of Man to Man; as the Divine Bounty cannot proceed 
from a Fellow-feeling, or Fellow-ſuffering, but is perfectly 
free and gratuitous, \ 


* wh 4 


| Cvpnothevrid Pheri dd. 185 247 
. O pleaſing Concluſion 1 it 18 this 3 he tenth N 
The Exerciſe of Virtue proceeds on the Sup⸗ — 
poſition that Exiſtence is not confined to Life, - 
or reaches beyond Death I From what you 
have ſaid, it ds plain that the Exerciſe of Vit 
the, naß the Support of Soelty becomes dthet. 
wiſe contradictory 1.2! The rational Nature it. 
ſelf, and che Practice of 'Vimtue, leads us fi- 
lently by the Hand to this Truth, and lands 
us, lands the moſt illiterate virtuos Man, on 
a happy Immortality, without the Noiſe of 
Controverſy: and Arguments 
P. It is ſaid by a great Author, Matho, 
That we ought to give up our very Being for 
the Sake of dur Country. Bat firſt, Being is 
not a Thing ſo eaſily to be got quit of, though 
we ſhould be willing to part with it: Our Be- 
ing is not at our. Diſpoſal; © And then, if we 
be indifferent about Bxiſtefice 'or Non - exiſ. 
tence, that is if we habe no Love for' Sur. 
ſelves, this can be he Virtue: We part with: 
a Thing for which we have ns Value. Where 
again we fee” that taking away Love to our- 
ſelves. takes away the Nature of Virtue. Be- 
ſides, if this he àa Duty incumbent on any one 
Member of the Society, it is a Duty thcum-' 
bent on every Member in it, to part with Be- 
ing; and. A＋for the Sake of what ? The Sò- 
ciety eonſiſts but of all its Members. It is ab- 
ſurd to make that the Duty of every one, 
which would ruin the holt : It is fooliſh to 
ſuppoſe that the Non-exiſtence of any Being 
might be made the Condition on which the 
Safety of the Society depetided : And it is beg- 
ging a material Queſtion to ſuppoſe that 
when a Man dies for his Country he becomes 


Nothing. | | 
Ms M. All 
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MAT HO:.ot; I 
P; M. All this is obvious from what we Revs 
ab 
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> In fine 3 as the practice of eve 
virtue ſuppoſes Exiſtence, the Obligation 0 
the Practice of every Virtue ſuppdſes, in the 
firſt Place, the Obligation to loye and defend 
our own Exiſtence, to which you ſeæ me are ſo 
ſtrongly carried by our Nature. Hence the 


Beauty of Virtue, or Harmony of virtuous Ac. 


tions, or any other Pretence that can be devi. 
ſed, could fix no Obligation u 


its. 0wn;Reward hath been long boaſted: But 

this conſtitutes no Obligation. If a Man is 
willing to part with the Re ward, he will bel un- 
der no Obligation to the Practice. The vir. 
tuous Man rather will be moſt in love with 
Exiſtence, or Immoxtality : becauſe it is of: 
more Value to him than to anather: He Mill 
likewiſe do moſt for the Sale of it, and there= 

fore be maſt ſocial and benevelent, for the Rea - 
ſons I juſt. now mentioned; becauſe; on this 


Suppoſition, he ſees there is Room for all ra- 


tional Deſires to be gratified, and the Happi- 
neſs of all to be made conſiſtent; a Condition 
that cannot be met with again, if we exelude 
the Immortality of the Sodl. And to call this 


a ſelfiſh, or intereſted Scheme, by Way of Con- 


tempt, and the contrary Suppoſition, which 


muſt have very different Effects, the benevolent. 
Scheme is (to ſay no more) a en of the 


Names of Things, N © 


” fI] - FL. 41 * 


M. Since the Author of dur Nature thas + 
conſtituted the Actions of rational Beings, 
that the Man who acts moſt for his own In- 
tereſt acts moſt benevolently towards others at 


the ſame Time; the Attempt to _— Intereſt 
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be a great Comfort to the Life of Man te con- 


Was neceſſary; ſince a Cauſe without power 
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Cofmotheriar Puerilis. "0 49. 
and Virtue claſh, or to ſettle them on ſeparate The tenth 
Foundations, can never be Jultifiable, Conference. 
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ſder, that the Deſire of Immortality is the 
Source of all Virtue ; that our Proſpect of a 
Futurity is our only rational Security at pre- 
ſent. A Deſire which has ſuch ſalutary Con- 
ſequences cannot be implanted. in our; Nature 8 
in vain, nor remain unſatisfied; But... 
pray tell me now, is it poſſible that a Nation 
of Men denyin ing ths Being of a God, and the. 
Immortality of the Soul could ſubſiſt toge- 
ther in a Society upon their own Principles? 
This I the rather aſk , as the Thing ſeems to 
be ſuppoſed Fat; and yet, if we have reaſon... 
ed right, it muſt, be impracticable. 8 7, 
P. This you may eaſily ſatisfy yourſelf a- 
bout: For, if you remember, when we con- 
ſidered the neceſſary Exiſtence of a Deity, we 
found that a Being of infinite Power, Know- 
ledge, Goodneſs and Juſtice ; (or to expreſs.it 
in fewer Words) a Being of infinite Perfection, 
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and Knowledge (that is an ignorant and im- 
potent Cauſe) could not have produced ſuch a 
Being. 

. 1 a it t ditioly ; and "EN 
fore that an infinitely perfect Being muſt ei- 
ther exiſt neceſſarily, on the one Side, or im- 
ply a Contradiction to exit, on the other; 
there is no. Medium, ſince the Cauſe of fuch-+ 
a Being is fo. ſtrongly repugnant. | 

P. So we found it, The denying x 
ſucha Being therefore is equal to affirming the 


Impoſlibility of Power and Perfection in any 
Degree? 
5 M. It 


Is 
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| Thetenth . It is: The fame Argument repeated 

over again ſhews abſolutely, that if rien pag 

| |  Perfgftion be not neceſſary they muſt be im. 
poſſible in any Degree ; becauſe they eould 
not ſtart-up from nothing, or from their Con- 
traries, which are only mere Negations. ' And 
then it ſhews that, if Power and Perfection be 

at all neceſſary, it muſt in an unlimited De- 
gree: For, as Impotence and Imperfection 
could not produee Power and Perfection, no 
more could they limit theſe. Impotence, as 
we faid, could do OO againſt Power, nor 
Ignorance againſt Knowledge. Therefore it | 
is plain, that denying a Being of infinite Per- 
fection is affirming the abſolute Impoſſibility 
of Perfection in all Senſes. 

P. The Atheiſt therefore abſolutely denies 
the Poſſibility of Power, Knowledge, juſtice, 
Truth, Goodneſs, and every Perfection; ſinee 
he does not leave a Difference in Nature be- 
tween Perfection and Imperfection. 

M. This is moſt unnatural and ſhocking ! 
Yet the Conſequence is plain. He takes a- 
way the very Foundation of Perfection, and 
therefore cannot leave a Difference between 
it and the Negation of it; for all is the Ne- 
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gation of it. 


P. He takes away, by this Means, the Dif- =N 
ference in Nature e Juſtice and Injuſ- ſay 
tice, Right and Wrong, Virtue and Vice, Truth git 
and Faſſdooal!?? „ Fry a7 

M. He does indeed ; becauſe Juſtice, At 
Truth, Goodneſs, &c. cannot be the Affec- ed 
tions of ſurd Matter, Emptineſi, Chance, in- * 
potence, Ignorance, or any thing he leaves in * 
Nature. | | 


P. From this then you may ſee, that a Na- 4 


- 


* 


the Immortality of the Soul, could not ſubſiſt Conference. 
together in a Society on their own Principles; — 


tion of Men denying the ala of : a God, and The N 
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their fundamental Principle, being deſtructive 
of all other Principles, takes away the Diffe- 
rence. -between'Right and Wrong, juſt and 
Unjuſt; in a Word, tears up all the Laws of 
Covernment by the Roots. And though the =_— 
groſs of Mankind do not go thus philoſophi- 1 
cally to work, to ſhew that tne Difference be- 1 
tween Vittut and Vice is taken away by the 1 
Principles of the Atheiſts; yet (as all Men are 
ingenious enough to reaſon on the Side of their 
Inclinations, and the worſe their Inclinations, 
the more ingenious) they readily. enough draw 
an equivalent Concluſion in Practice. If 
there be neither God nor Religion (ſay 
<« they) nor a future State, we may do hat 
ve liſt: If we can by Force or otherwiſe, 
ec ſecure ourſelves from Men, who have con- 
6 tfived theſe Notions; all is as well with us 
« aswith others, nay better, Theſe arethe 
parallel Arguments of every Ruffian, how ig- 
norant ſoe ver. Thete is ſuch a ſtrong Rela- 
tion in Nature between Juſtice and the Puniſſi- 
mentliof Vice; that Atheiſma leads the moſt 
unite Mind to the ꝓreſpecꝭ of Impuniſy. 

This is terrible Work! But pray what 
ye the Author, whom you. called the * 
gilt for Atheiſm, to all this:: 

P. Ho makes no Diſficulty to ſuppoſe, That 
Acheiks wignt Bee kagetder l Soclety, provid- 
ed they, hadg 504 Laws, and hoſe ſcverely,p put 
in a - which He-obfcbves is 8 
in alt Socken, as N uf dee heiſts 
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MAT HO: or, The 


The tenth M. On what Principles ſhould theſe Sa 
Conference. 1 


— 


be founded ? 

P. He does not ſay, 

M. They could not be "EPS on: * 4 * 
theiſt's own Principles; for thoſe take away 
the Difference between Ri ght and Wrong, and 
tear up (as you ſaid juſt re. all the L of 
Government by the Roots. 5 FN 

F. Certainly they could not 

A. That is to ſay then, - Atheiſts ie 
live together in Society, provided they were: 
forced to live ne to lr own a Principles? 
Is it not? 7 AT O1TEEORY 2001457 

. iN Tx is; ant 

Ai. But who ſhould force 8 to tos con · 
trary to their own Principles? Or put the 
Laws ſeverely. in Execution ? For, by Suppo-' 
fition, there are none except Atheiſts in the 
Society. Or does he ſuppoſe that they would 
chooſe the chief Magiſtrate, ofa different Per- 
ſuaſion, and give him an armed Force fuffici- 
ent to . them to act contrary to their 
own Tenets ? 

P. He does not conſider. the Thing 1 in that 
Light. e 21. 

M. How doth he aber it chen! ? err 
he ſuppoſe that they would ſo far relinquiſh 
their own Scheme, as to borrow- the . 

5 0 


7 ſcnvoir ma conjecture touchant une Societẽ d· Achẽes, wil 
<c, me ſemble qu a l' egard de maurs, & des: ations civiles, 
<< elle ſeroit toute ſemblable « une Societe qe Payens. II 
ac faudroit a la veritẽ des Loix ſort ſeveres, & fort bien execu- 


ac. tees pour la punit on des eriminels. Mais A ien faut il pas 


« par tout.” -— And again (5. 17.) On woit 2 cette; 
7 — 


i pratiquent les autres focietes, pourvũ qu'elle fit ſeverement 
«<. punir les crimes, & qu'elle attachit de I'honneur, & de Iin- 
« famie a certaines choſes.” Could Vice be branded» with 


greater ay (os chan at preſent, when. the . national Principle 


denied the eace between Virtue and Vace? 


5 combien il. eſt apparent qu'une Societs d. Athtes 
ati queroĩt les actions civiles & morales, auff bien que les 


- Coſmotheeria Putrilic;” | 252 
ws: I of their Neighbours who own God and Re- The tenth. 
9 ligion ? | Conference 
91 P. He enters not into the Diſcuſſion of any * 
A- of theſe Particulars. 
vay M. This ſeems to be a notable piece of 
and Sophiſtry... A Society of Atheiſts could nei- 
of ther get a Syſtem. of Laws at firſt ; nor could i 
— 93 theſe Laws, though once eſtabliſhed, be put 1 


in Execution, but in Contradiction to —_— 
own Principles. | 
; fo He ſuppoſes he 4. and Gallows would 
0 a | 
M. The Ax nd: Gallows might head and 
hang : But he can never ſuppoſe that the So- 
ciety could have a Right to puniſh, upon their 
own Principles, ſince all Actions, by theſe, 
are equally good, or: equally bad, And to 
puniſh on no Principle is Mumler. If they 
could Have nd Laws,.:they could have no Pu- 
niſhments among them: gh off poem 
P. They might agree to this by Compact. 
M. Under what SanQtion'? for an Outh bas 
RO Signification on the Atheiſt's Principles. 


nat or what Security could Men give, that they 
1915 would act contrary to their Principles And Be- 
es letze. 19% li 7189990 22 31% 2 1861 51017 
iſh P. The. Thing indeed is repugnant in Na- 
ws ture. They could come under no poſſible: 
of Obligation 25 obſerving the Conditions agreed 
wil upon, except their own Intereſt: And /nte-, 
les, 72/1 would be as great an Obligation for break- 
BY, ing the Contract, as for obſerving it.— Tbis 
pas whole Affair, e | Maths; has quite another Aſ- | 
tte! pect, when; conſidered narrawly; than when: 
N25 only looked upon at a Diſtance; nor are we 
ent aware howmuch Society owes to Religion. | 
4 A. How could a Judge determine between 


ho” 499358 contending 


The tenth contending Parties? Witneſſes could deter. 


: "yp auſe 
8 onference. mine nothing: An Oath is as ridiculous in ed 
this Cafe, — the former. Men eould he aft TX 
ſwear by God, who deny there is a God; nor Lg 
by their Faith, who believe nothing ; | nor on p 
their Truth, who deny the Difference be. Vic be 
tween Truth and Falſhood. ——By what fort Princ 
of Engagements could a Man be bound to a. M 
nother for the Performance of any thing? I ort 
Why ſhould one Man believe. another, if ie | Princ 


were that other Man's Intereſt to- ceive | woul' 
him? Or could Men become more honeſt, be. 1 
cauſe they believed nothing of God, Religion, | 


and a future State? — Muſt the Society always _ 
be in a State of War with their Neighbours 2 | Jowr 
For we cannot conceivehow they ſhould enter Print 


into 'T reatiesy ori Alliances, of any Sort.. prof 
What is ſaid to hll this ff? rveſtr: 
P. Not a Word by this Author, whatdyer | 


may be done by other = uon cpndencdiic 2 
M. Have yon any thing to ſay to it cue. 

P. I foreſee . what Anſwers you would 5 

make ; ſo ”tis needleſs to ſpend Tims:/Only yet | 

CCC if) 

lv. Vou take no Notice-of the Obſervas I "1 

tion, that Laws are as neceſlary in every; Sol | p 


ciety, as they would be in a'Sotiay lof A- 8 
To W if + = 3 | 


theiſts,! 00 00 E. YI 4p e th 
M. Not ſo neceſſary,” I hope. Bur Prir 
on what Principles are thoſe: Laws founded ? a 
——— Ot what ſort/of: Actions are they'de- F 
ſigned-to reſtrain '?! If a Man! fzals, marders; 7 


ſwears falſely, he acts againſſ his owni Profe. 
hon! ; 0 40 I. fuppoſe,Honſſtently with 2 
Atheiſtical Principles: Is it not ſo?s 
P. Undoubtedly : For if the::fame Man 
were an Atheiſt, he could not act * 
bn ; 3 cauie 


Coſmatherria man. 


cauſe he had not good Principles ; but might The tenth 


act worſe. 


M. Would any Vice in Life ceaſe, if Men 
became Atheiſts? 

p. The ſame irregular Paſſions remaining, 
Vices muſt then be multiplied : For good 
Principles are of great Service to Society. 

M. All Laws whatever then, for the Sup- 
port of Society, are made againſt Atheiſtical 
Principles and Practices. As theſe Principles 
would tear up Laws by the Roots, all Laws 
are levelted againſt them. And is it not a 
fallacious Way of Reaſoning, ſince eve 
where there is a Neceſſity for Laws to bear 
down the Practices ariſing from Atheiſtical 
principles; ſince both the Laws, and the 
Profeſſion of contrary Principles, can hardly 
reſtrain theſe Practices; that therefore a So- 
ciety of Men, having no other Principles, 
_—_— ſubſiſt by good Laws impartially EXE= 
cute | 

P. I do not pretend to defend this Author; 
yet he has a Salvo for the Difficulties you 
mention. | : 

M. What is it? | | 

P, Being preſſed with theſe Abſurdities,; 
he retreats to another Defence. He owns. 
Atheiſts could not live according to their own. 
Principles, but contends that Men do not 
act according to their Principles. 

M. According to what elſe? 

P. He avoids being particular; but from 
comparing ſeveral Places together, it may be 
gathered, that he means Humour, the pre- 


vailing Mode, a particular Paſſion, „ Ire of 
P; "raiſes 
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The tenth 


Conference. 


— — 


MAT HO; or, The 
Praiſe, Interęſt; with other Motives of that 
kind *. ; 15 
M. Does he make ſuch Things the Rule 
of Action:? | b 


P. He ſays, Men make them the Rules of 


their Actions. 2651 1 Three” San 
M. And thence he infers, that the Atheiſt 
needs no Laws at all ? 15 
P. That is the only Inference that᷑ could 
ſerve his Purpoſe: But he avoids ſuch an open 


- 


Abſurdity. 


M. This is almoſt abave Belief — | 


there is no Need of Laws at all for his Society 
of Atheiſts: This will do the Buſineſs, Nor 
are Principles neceſſary in any Society: If 
this be a good Reaſon why a Nation of 
Atheiſts. ſtood in need neither of Principles 
nor Laws, it will be a Reaſon for all Societies 
whatever, But (not, to take Notice that Hu- 
mour, the prevailing Cuſtom, Paſſion, or private 
Interęſt, are ſtrange Things to truſt the In- 
Ew LEEDS. tereſt 

* Mr. Bayle, ſpeaking of an Author who had ſhewn that, 


on Atheiſtical Principles, Reaſon, civil and natural Obliga- 
tions, Juſtice and Virtue, were only but Words void. of all 


Senſe, adds +— Il le prouve fort judicieuſernent ; mais 


% parce qu'il n'a pas pris garde à une choſe que je crois avoir, 
<« demontrees, ſcavoir que les hommes ne ſuivent pas leur 
6. principes, oa lui peut objecter avec raifon, qu'j4 n'a rien 
„ prouve dans eet endroit-la, & 181 And again, $176 
* Car s'il eſt vrai que les perſuaſions generates de I'eſprit ne 
<« ſont pas le reſſort de nos actions, & que c'eſt le tempera- 
„ ment, la coutume, ou. queique paſſion particuliere qui nous 
« determinent, il peut y avoir une diſproportion enorm2: £a« 
etre ce que l'on croit, & ce que Ion fait.“ — Ard in ano- 
ther Place, having reekoned up a great many Actions, which 
he ſays, a Society of Atheiſts would obſerve, he aſſigns this 


+ Reaſon for it. < Soit parce que le deſir d' etre I der les 


« pouſeroit a toutes ces belles ation, qui ne ſcauroient 
& -manquer d'avoir Vapprobation publique z ſoit parce que le 
<< deſſein de fe menager des amis & des protecteurs, en cas de 
4 befoin, les y porteroĩt.— 8 173 


n 
* = 


_ 
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tereſt of a Society to) his Reaſon elf ſeems The tenth 
to me as falſe as any thing can be: For what- Conference.” 
ever a Man acts from, that is his Principle of 
Action. 3540 * 

P. You are certai 
had ſaid, Men do 
Profe fn, there hat 
Ground for the Obſe 
yer acts contrary to hi 


tive of Intereſt, Praiſe, s N Ws he > 


. 


e 
a 


. 
— r 
—— — —— ances 


—— 4 . 
r eee 


< - s, — 


ſuch Actions as proceed n the The i 

Profeſſion of a Picl- poctet 1 . onefty But it 

would be ;ridjculous 10 ſopfff e war be had 27 

an honeſt Principle, '' There he ic 15 

greateſt Importance to Soc bs 

Principle be Juſt and ration i 

the Source of a thouſand virtuos Mtions 

the Practiee or Omiſſion of which the Lewd: * Z 

could — either enjoin or puniſn. Woulck 

Men act — to right Principles, ther .- 

Laws would have little to do: In a Words © 

there is as great a Difference between one 

who acts right for fear of the Laws only, and 

one who acts right from Principle, as between 

a cunning Rogue, and an honeſt Man. 

But I hope we have now do nue. 
Me 1 don't be ſo patient. N 


w 8 _— Wy LAPS. 
— — -— . — 
r n 2 
- A mg *s 
_ : 22 SOT TEC. — Y - 


CLI. One Particular occurs to me, which 
I wiſh this Author had conſidered ; namely, 
in what Manner a Society of Atheiſts were to 
breed up their Children: Whether they were 
to diſcover to their Children their whole 
Principles at firſt; that there was. neither a 
God, nor Religion, nor a future State; that 
whatever they might hear ſaid concerning the 
| Creation 


ray. > - > 3 — * n 8 CS 
y4 + £ : | 
* 2 sf . - 
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258 
The tenth Creation of the World, the Government of 
Conſerence. an ft 
— 


Fictions; Or that Parents might have their 


MATH Of, The 


Imighty Being, Puniſhment of certain Ac- 
tions in and after Life, &c. were but mere 


Children more obedient and tractable, if they 
were to educate them in the contrary Belief, 
For, as far as I can ſee, there are unanſwera- 
ble Difficulties, let us make 1 of the Sup- 
poſitions we pleaſe ? 


P. He ſays. nothing concerning the Mat- 
ter. 


. Then he has conkdered his Sobzeck 
very lamely. One who. would ſhew that 


Atheiſm is conſiſtent with Society ought to 
conſider all Things nece 


more eſſential. to this, I believe, than the 
right Education of thoſe who are to conſti- 


tute the Society after we are gone.m——Or 
perhaps you are amuſing me all this while. 


with an imaginary Author; ſince it. is hardly 
to be ſuppoſed, that any Man would throw 
out * filly ſophiſtical Stuff, and ſo oe 
cious too in its Conſequences. 

P. I am not amuſing you. Lou cannot 
couverſe long in the World, till you meet 
with the Book, or perhaps have it : zecom- 
mended to you. And whatever Stuff this 
may be, or however lamely the Author may 
have treated his Subject, — hath filled three 
or four Volumes with it. 

M. On what Pretence ? 


P. On the Diſcuſſion of this ———_ 


Point, That Atheiſm is not ſo bad as Juper- 


fry to the Conti- | 
| nuance of the Society: And there is nothing 


and the Handle affecte 
univerſal Parricide of God and Man, if 
I durſt ſo fay ; at leaſt in his Intention. It is 
not the Tendency of Superſtition to; ſubvert 
Society; if I remember rightly what I have 
heard concerning the Egyptians and other Na- 
tions. But let it be as much worſe than 
Atheiſm as he pleaſes; it no ways alleviates 
one bad Thing, that another is worſe. It 


never came into any Man's Head, to run a 


Parallel between a Murnderer and an Incen- 
diary; or to extenuate the Crime of the firſt, 
becauſe ſomething worſe might be named. 


P, T am of your Opinion: Yet the Au- | 


thor ſays once or twice a ſevere T bing equa 
Atheiſm too. | 

M. With what Deſigh 2. ind 

P. He makes a Merit of i it; Peres heid is 
charged with Partiality.—But the great 
Hurt, Matho, ariſing from fuch Performances 


(which thoſe authors either do not conſider, 


or do not regard) is, that though Atheiſtical 
Principles are aſhamed to ſhew themſelves, 


Atheiſtical Practice is open and confeſſed ; 


For, as you rightly obſerved, the reſtraining 


of ſuch Practices is the great and chief Deſign: 


of all Laws: Or what other Name can _u 
give to the Highwayman, the Robber, the per 


jured, the —_— Oppreſſor, the B — | 


&c. than a practical Atheiſt * How many 
Crimes, think you, take Birth from a ſecret 


denying the Juſtice, © the Power, or the. 


Knowledges of the Deity ? In ſhort, 
Atheiſm takes off the Guilt of every 4 


that ever was, or ever can be 5 — 


No 


5 : 5 
Doſinei benria Puerilii . 
AM. The whole Deſi 'gn ſeems to be abfurd, Tur tenth. 

The Atheiſt is the, — 


* 
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- The tenth 
Conference. 


AT Ho or, The 
No Principle elſe offers ſuch an univerſal In- 


vitation to all Wiekedneſs. And the Endea- 
vour to take off or leſſen the Horror every. 


Man ought to have of ſuch Principles, is an 
Attempt a ſober and conſiderate: Perſon will 
never be guilty) ff 
M. I own the Attempt ſeems as unac- 
countable to me as Atheiſm itſelf. But if a 
Nation of Atheiſts could not ſubſiſt, how is 
it poſſible for them to have ſubſiſted, as thoſe 
Authors ſayx?⸗ th Sets van 
P. Cicero obſerves, that a Company of 
Robbers could not ſubſiſt,. but on a Principle 

Juſtice among themſelves : We have not 


no Time to conſider theſe Things any far. 


ther; only as the Obſervation is unexception - 
able, the Application is eaſy ; viz.. That a Na. 
tion of Atheiſts could not ſubſiſt but on Prin- 
ciples contrary to their Belief, As to the real 


Exiſtence of ſuch Nations, it is remarkable 


what the Author we have been ſpeaking of 
ſays, with Reſpect to the Accounts we find in 
Books of Travels; which is to this Purpoſe: 
That though we may think it an undoubted 
Truth, that the Part is leſs than the Whole, 


and that Happineſs and Pleaſure are the only 


Objects of Deſire in the Nature of Things; 
yet we ſhould be forced to give up theſe two 
Maxims, however certain we may imagine 
them, if in any Corner of the Earth the 
Mole were found leſs than the Part; or if 


Men were found, who loved Miſery merely; 
becauſe it was Miſery,® „ 011 enn 


- 3 971 10-0; : M. 

'* ——<& Mais quelque evidentes que puiſſent etre ces deux 

* maximes, Il les faudroit abandonner, ſi l'on decouvroit dans 
8 66 quelque 


_ 2.,'; Cofmotheoria Puertilis. n 

H. That is to ſay, if an Impoſſibility The tat 
were found Matter of Pact we mould chen Conernce : 
be forced indeed to give up all Truth at once. 
If the Whole were found leſs: than the Part, 
all the Demonſtrations of Euclid would be 
good for nothing. However one Thing is 
certain enough from this ſort of Argument, 
That if in any Corner of the Earth a Nation 
of Men were found to ſpring out of the 
Ground, like Coleworts, they would have 
neither a Name for, nor any Notion of a 
Deity. But ſince an Atheiſt muſt deny 
that Religion is as ancient in the World as 
the Race of Men; or, ſince he denies any o- 
ther Creation than this Chance Production; 
pray how does he account for the Riſe of Re- 
ligion at firſt z for its yniverſal Spreading 3 

| | an 
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ce quelque coin de la terre un tout plut petit gue ſa partie, & 
0 quelques hommes qui aimeroient leur malheur en tant que 
«© malheur. Continuation dex Penſ. Diverſ. & 6. To own 
| firſt that theſe Maxims are ſelf-evident, and at the fame time 
to ſuppoſe that if a Traveller found them falſe, we ſhould be 
forced to give them up, is juſt ſaying, if a Traveller found 
what is impoſſible here to become a Poſſibility on the other 

Side of the Globe, we moſt give up the Diſtinction between 
Pellible and impoſſible, I ſhould rather venture to doubt the 
Truth of the Relation. It is almoſt equal to this, that in 
certain | Iſlands, three or four hundred Leagues from the Pbi- 

lippine' Iles, the Inhabitants are rank Atheiſts, without the 
leaſt Sign of the Knowledge of a God: And yet they believe 
the Immortality of the Soul, a Heaven, and Hell, and Plea- 

ſures or Torments in an after State. And then Mr. Bayle 
adds ce Il ne faut pas combattre ceci pas des raiſons de 
„ metaphyſaque,”” Ces ſont des fairs contenus dans une Hiſ- 
© tcire tres curienſe publices depuis peu par un ſeſuite celebre. 
ibid. HF 14, One might aſk here, how theſe Iſlanders ſhould 
come by the Notien of the Immortality of the Soul, of Hea- 
ven and Hell, Ic. without the leaft Idea of Religion? For, 
« Ils n'avoient pas la moindie idee de Religion ? It is 28 if 
he bad ſaid, A Man might have che Notion of a Part. with · 
| ; ©, Out 
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MATH O: or, The 


mum and wh z thus nomietiv. u A 
cena and why Man is thus naturally a Reigiou 


Creature © 


P. It is impoſſible | to anſwer all your 


Queſtions, Matho; —— Such a Creature ag 
Man, fo weak, and living in ſuch Depen- 
dence, muſt be religious, if he has but the 
Power of Reflection: Ignorance therefore, 
and Want of rational Improvement, will 
make him ſuperſtitious. As to the firſt Riſe 
of Religion in the World, the Atheiſt's Ac. 
count of it in ſhort is this. That ſome pru- 
dent and wiſe Law-Grver firſt invented the 
Notion of a God, and the Immortality of 
the Soul, to frighten Mortals into an Obe. 
dience to the Laws, and to make them more 
virtuous, and better Members of Society, than 


out having the Notion, that it was the Part of a Whole, ot 
of any thing greater. A little after Mr. Bayle owns, that 
the Miſſionaries of China, who all boaſted to have ſearched 
the antient Records of the Country, contradicted each other 
concerning the Religion of the Chineſe; ſome affirming that 
they acknowledged a God, and ot that they were all 
Atheiſts to Confucius's Time.“ Les uns avec le Pere le 
„ Corte la ſont orthodoxe, les autres pretendent que VA« 
ce theiſtne a regpe dans la Chine juſques a Confucius, & que ce 
« grand Philoſophe meme en fut infectẽ.“ H 28. In one 
Plate, Mr, Bayle, having ſhewn at great Length, that Reli- 
gion once introduced into the World can never again be loſt, 
concludes, that as there are Nations which haue no Religion 
they. muſt have been in that State from their firſt Origin. 
Comme dons il y a des peuples qui n'admettent aucune Di. 
© vinite, il faut conclure qu'ils ont ẽtẽ dans cet etat des leur 
% premiere origine, Ic.“ $6. And again, he fays, ac- 
cording to his Principles, and the Chriſtian Religion, it 
follows, that there never was a Nation without Religion. 
& Ne me dites pas qu'un Chrẽtien ſe peut epartzner une 


| 8 partie 
4% de la peine, puiſqu” il ſcait que la Religion eſt auſſi an- 


& cienne que le genre humain: Car meme ſelon mes princi- 


. il s enſuit de IJ qu'aucun peuple n'a jamais ot ſans 
ligion.“ J 15, N 9 | 9 8 


P. 
beliex 


liſting 


1 


7 I. 


to the ſame: Purpoſe . 


M. Did one who had never heard of qui. — FE: 


or the Soul l all this? 

,. So the, Ath poles... 

M. At this rate then the Atheiſt owns, that 
Laws could not bind a Nation of Men "without 
the Help of Religion. 

. He owns, this to be the Experience 0 
prudent and wiſe Legiſlators. © 

M. It is enough. The Atheiſt is certainly 
the molt; barbarous Parricide, firſt to allow 
the indiſpenſible Advantage of Religion to So- 
ciety, 39d then to tell the World- it is all a 
Cheat . ,, fo ot at 

P. Here then you a again ſee the Neceſſity of 
believing a future State, in order to our ſub- 
ming | in this. An en perfoct Being. 

the 


rige! 17 


1305 . * vr) mae: 5 4 7 N » ALL | 1. q + +» 


2 2 1 ub. 4 . ap, A. . che 
Gb A 

gion,  The'ficſt i is, bel ron 12 rede re Tay 
arb pod, % 70 coppo ber v > Big oxa{/ api; 
rav currrolt TG, MATT as 7 'waph. Te Tuy Oe 
vb 11798: regs r 4 pul oropuiray Mar. 


The Steps of the MR were, 0 watt Laws 3: 
But th being foun n at they con on 
of the ice and 


ſecret 1 EIS by * —⁊˖⁊＋ÿ Ting gain. ſee;: even 


aceordi inal of Laws, that they were firſt” mole 
org Aan raftices, and are till eden on the 


ſame Account.) — zoo 4 „fass ker ro pos * Toug 4 


Ocvepwe) ao Boles pare oz + rob ro, 9 Oro _ 
Wooten] rarer r See ce | 
ri K Fa fend up. r rl 


aur. N 


263 
Tp 8 d The — 
the Laus ,conld.do.: Wande deal moe Tho, 


ſtieal Conj concerning tle Riſe, of Reli- | 


aha tre of On E. A The Agcouor 


vet of a TR 


* 
2 
222 — O_o * 
o 


3 — — 8 „ r 
1 wn 
F 1. _— 


1 


« oY 


— —— —— 


. 
= _—_— 
the 
— 


2 —— — 


1 _ 
— 
—— 8 18 . - 
n * os 2 h 


by 
The'tenth 
Conference. 


— 


the preſent to a future Stäte. Theſe Rela 


carry on the Exiſtence of rational Bei 
o Eternity. 


MAT HO: or, Tk: 


the Author of oür Nature, could not h FF 
conſtituted us, as to make the Belief Ff A Lie 
neceſſary to our living together herb as ra- 
tional Creatures. Every thing in the Nature 
of Man, when it is truly ceram igt K ts to 
the Continuance of our Exiſtence i 

and ſhews the manifold- Relatiorta, * Fon 


jond 
Aretch out to Ages that ein never end, and 


ings even 
The Deſire of Exiſtence (you 
ſaw) is the Foundation of all Hut Defires : A 
Happy or pleaſant Exiſtence is 'the ph Rs 
7 ent Objeay r De” ir the Nature of 
Deſire of — ence 
la 4 appel 3, in Oppoſition to ſendz 
Pleaſure, muſt be e and conſiſtent, by 
the Terms: This Deſire can never, ceaſe, 
more than rational Pleaſure and Ha ee 
ever diſguſt and eloy: It cannot ba 25 Ave 
that the Author of our Nature, Sr 
very. Deſire, "who is himſelf ; An ir 280 Fr 


nite! 
tional Being, ſhould not Bit/ A rationa Be. 
ſire; or not ſatisfy it as long as it continues to 
be, and to be rational; that is, to Eternity. 
M. I ſee. the 3 as ſtrong as De- 
monſtration.” : 


8 zur nog: dot 3 _— 
intl if «a Þ 1. 
F. Theſe are biit (Sine Gar Rte 
tions, 1 


4. 


icattere 
11 concerning the Ttimortality of 
che Soul of Man. The Nature of Hir Dif: 
Lourſe, and the Shortneſs of our Tima, will 


not. ſuffer us to purſue: the Subiect at juſt 
Length, and in. a.praper Methods But thele 


Hints, and un. N nr er 
ripens, will {tit fart rtheio confient: Fe 


WN eee 


i, 4x 35 WH. 


— — 


couragement ! ko don der, that 


Cale Pueritis. © 


is the maitt End of all your tis all your Ss 


Application, and, in Truth, of all Philoſophy. 
To contract à Habit of rational Pleaſure, 
without this Ce 1 


iti 


' CLVIL. M. That Goole be”; a melanctiahy' 


Situation, while we are in Purſũit of Things 
of an eternal Nature, to be haunted witkthe 
| conſtant Fears of loſing our own Being, The _ 
unreflecting State of the Brute Animal would 


be more eligible. | 
P. Hence then it muſt be⸗ An equal En- 


in Speculatio, £ gy exo | nd Variety of 
which will nEve 


M. It muſf: Wherefore to return to our 
former Subjeẽ 


1 now perceive why, in ſome 
Parts of our paf Diſc 
Queſtions concerning the 


rt in the Works of 


Nature, which 1 is at preſent i ina ceſſible to us, 
either becauſe of its Remoteneſs r Minute- 


ness; till. we ſhould. be able to diſegver ſome- 
thing chat might ſhe w the Accompl iſhment of - 


our Deſires poſſible. 
P. How doth the Poſſibility of st) 
this Deſire of Knowledge now appear. 
M. Singe we are ance 7 ionat De⸗ 
fire to contemplate alt the WHA er Nature: 
ſince we. can only get ſuch à Falte öf this 
Pleaſure here, as to excite and Mndle dur De- 


fre; and ſince all our rational Deſires muſt 


be atisfied ; - it follows, that this Begrn 
muſt be continued, till we at length ge 
Uſe, and com rehend the Contrivanet 5 of all 
the Miracles" of i 

Vor. II. N 


e . r vl would "only | torture 
vou il e more. 85 . 


are engaged 


ſe; you put off my 


o 
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The tenth 
2 


wide material Foo | "Our 1 Ex- 


iſtence ſuits well with ſuch a Deſi gn, and 
ſhews every thing conſiſtent. Otherwiſe what 


a killing Thought muſt it be, to have a View 
of being turned down with the Ox, while we 


have the immenſe Proſpect before our Eyes 


To bid an everlaſting, Adieu to all that which 


raiſes our Nature above Humanity, being to 
ſhare the Fate of the Beaſts of the Field 
This (let me dare to fay it) would be the moſt 
ſtudied Cruelty, the moſt exquiſite, Torture of 


the rational Mind. 


PF. Conſider what, am Immortality of Igno- 
rance would be forced upon a rotignal Being 
thirſting after Knowledge. 

M. You ſhew me how wiſely it is ordered, 
that our Period here ſhould be but ſhort, The 
Proſpect put off to Eternity would be an eter- 


nal pinin in Def air. This could not be a 
Work of Kindneſs. Nor can eternal Happi- 


neſs conſiſt in Ignorance : That brings i it back 


to ſomething like the Gratification of Senſe, 
It muſt be intellectual. | 


FH 4 4 


P. You are certainly in the right: We 
cannot have a conſiſtent Notion of immortal 
Happineſs, unleſs it be ſo conditioned. And 
as it muſt be intellectual, it muſt ne ceſſarlly 
conſiſt in having the Power and Knowledge, 
the Wiſdom and Goognels of the Deity gra- 
dually diſcovered to us. This is the only 


Source of rational and intellectual Pleaſure, 


'The only Source; for there is not another 
Nature (if ] 1 may fo ſay * which we could ap- 
pl to, or improve A nn 

wiſely and wonderfully 
ſhould begin even by te Maids of Seal; 


\ 


his. nepal © 1s 


| 
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F 114 all having made the intended Advancement, Teta 
nt that Method be antiquated, and the Deſign Conference. 
. come to be er. in a ſuperior Manner. | 
Nays Theſe Wonders in the material Creation were 
arts wrought with this View, to initiate the ra- 
Th tional Being, and raiſe it gradually to the 
Bo * Knowledge of higher and greater Things. And 
75 41 as was obſerved before, we cannot conceive 
ne any other conſiſtent Deſign, why the Author 
I my b of our Nature at all reared the Frame, if not 
We for the Sake and Improvement of his rational 
Jane Creatures, It is abſurd to ſuppoſe, that he 
i 8 expoſed thoſe Works of Power and Skill to 
„ inform no Being; and impious to imagine, 
10 2 4 that he wrought thus to ſolace or improve 
b 2 himſelf; as if he had not been ſufficiently. 
E happy without a material Structure, which he 
an SI might move and direct various Ways; or as 
12 > W he had propoſed to attain at laſt the Perfec- 
ET tion of Art, by Application and Practice. 


Senſe 


t: We 
nmortal 
|. And 
ceſlarily 
wledge, 
ity gra- 
he only 
fteaſure, 
another 
ould ap- 


poſe it 15 


that we 
f Senſe, 


1 


| 


His Goodneſs only could put him upon the 
whole Deſign ; and the Deſign cannot prove 
abortive. EL. | 

M. I am fatisfied the Deity could not have 
expoſed thoſe Inſtances of Divine Art for the 
Inſtruction of no Beings : In that Caſe the 
Habitation of rational Creatures needed no 
more Contrivance nor Ornament, than the 
Retreats of the wild Beaſts. A Convenience 
for ſenſitive Life had been all that was neceſ- 
fary or proper. And if ſuch a World could 


not be deſigned for Beings of a ſenſitive Na- 
ture, It could not be defigned for the ſenſitive 
Nature of rational Beings ; nor be applicable 
to their rational Nature in any other Reſpect, 
than by diſcovering to them the Power and 
Wiſdom of their Creator. Z 
| 19 N 2 P. 
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„ MATH O: or, The 


The teth P. Could our Creator then deſign that we 


Conference. 


, ſhould admire his Power and Wiſdom, only 


P — 
« 


as they were diſplayed-on the Out - ſides of 
Things ; but reſolved to conceal from us the 
internal Myſteries of Contrivance .and Art, 
leſt we ſhould improve our Nature too much; 
or admire his Perfections beyond a certain 
Degree; or come at length to expect more 
than he could perform? 5 

M. Theſe are impious Suppoſitions. 

P. Or were the external Wonders in Hea- 
ven and on the Earth deſigned to catch the 
Attention, and kindle up in us a rational 
Lenging, with a View only to moek and tan- 
talize our Expectations? 

M. That would be the low-malicious Plea- 
ſure of a weak Mortal. 

P. Or could theſe Wonders be . perceived 
only by the Methods of Senſe ? 

M. They could as little be perceived as 
wrought or effected by. the Methods of Senſe, 
A material Syſtem could no way aid the Soul 
either to perceive or act: A Syſtem of inert 
Subſtance limits and confines it in.both, and 


may wholly impede theExertion of its Powers. 


This you ſhewed me before. I have no Doubt 


remaining. The,Deity -is above Envy: He 


could not deſign to mock our rational Expec- 
tations: His Goodneſs was the only Motive: 
The Methods of Senſe are incompetent: The 
Soul, when freed from a dead Subſtance, hath 


the Limitation taken off: Neither the Sub- 


tilty of the Art, nor Remoteneſs of the Ob- 
ject, can be a Let to a pure Spirit : — But 
to the Knowledge of what higher and greater 
Things were the Wonders in the material Uni- 
verſe deſigned to raiſe us? ER 

| CLVIII. 


2 . 


Coſinotheoria Puerilis. 


1 | 


The tenth 


CLVIII. P. And yet Matter, however See, 


heightened by Workmanſhip, is (as you 
yaurſelf acknowledged before) the very loweſt 
of Things ; a ſluggiſh and inert Subſtance, ut- 
terly deſtitute of all active Power, and capable 
only of being paſſive. Wherefore-beware leſt 

ou imagine, that this dead Subſtance obtains: 
the higheſt Rankin the Works of the Creator.. 
Nothing, it is true, could be better fitted to 
initiate Beings, whoſe firſt Informations of 


Things are from Senſe, and to train them up 


in the Elements of Knowledge and Admira- 
tion: But the external Frame, the Caſe, can 
never be of equal Dignity with the Thing for 
whoſe Sake it was made, nor an equal Inſtance 
of Skill and Power. ; 
M. You recal once more to my Thoughts 
the ſeveral Particulars we faw and concluded 


concerning the Nature of this Subſtance. Un- 


wrought Marter preſents us with the Power 
of the Deity :- But we can turn our Thoughts 
to no Species of it in the Uniee , that has 
not gone through the Hands of the Artificer. 

It is ſo wonderfully made, to ſupport 
our Bodies, relieve our ſenſitive Appetites, 
and convey the Notice of external Objects to 
the Soul, by Means of the Senſes, that by 


conſidering all the Effects, without looking to 


the Cauſe, or reflecting upon the End, Matter 
is become the Deity 


that the different Structure of the Body, in 
every Species of living Creatures, is fitted to 
the various- Powers and - Capacities of this 
living Principle. Hence it is reaſonable to 
N N23 allow, 


of Mankind. —But I 
likewiſe ſaw, that the Sou of Man, and of 
every Animal, is an immaterial Being: and 
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MAT HO: or, The 


The tenth allow, that the Creator hath ſhewn more Art 
Conference. 


and Power in making this more noble Being; 
nor can there be leſs Variety in the living, 
than in in the dead Part of the Creation, , 
P. The Works of the Deity, Matho, as 
we have often ſaid before, conſtitute a certain 
Scale, or Gradation, which ſtill riſes in Dig- 
nity. For they are either purely material, or 
immaterial Subſtance joined to an organized 
Body ; or laſtly pure Spirits, free from all 
Contagion of Matter. Since then in the firſt 
two Parts of the Scale, there is ſuch an a- 
mazing Variety of intermediate Species, be- 
ginning at unwrought Matter, and aſcending 
to Man; it is altogether incongruous, that in 
the third Order there ſhould be no Gradation 
nor Variety; but that after we have once got 
above the Alloy and Depreſſion of a dead Sub- 


ſtance, we ſhould then have riſen to the Su- 
preme Being, 


M. It is certainly 1 incongruous that all a. 


bove the Confines of Matter ſhould be a 
mighty BlarQ. 

f. The Series of immaterial Beings begins 
with the very loweſt Animals; that is, it 
borders on the vegetable Kingdom, and riſes 
by innumerable Steps.to Man: Now what is 


there between Man and the Deity ? No- 


thing? 


M. The third Order ſeems to be entirely 


wanting, and the Scale broke off in the Mid- 
dle, unleſs there ſtill remains a proportional 


Gradation among pure Spirits, ſtill ring in 


Degrees of Perfection. 
B. Since then there are none of the Works 
of God, but what ſerve for the Advancement 


- 


anized 
m all 
he firſt 
an. a- 
ws chu 
-ndin 

hat in 
dation 
de got 
1 Sub. 


= Su- | 


all 5 
be a 


egins 


itſelf,— 


furd ! 


22 Puriu. 5. 


of the kation Creature ; none of them ſe- The tenth. 
cluded or hid from the Tational Spectator; 


what Wonders of Power and Wiſdom, do you 
thinks muſt ſtill remain, after we are a- 
ive Nature of a dead Subſtance ? 
How much a greater Inftance of Power is it, 
to have beſtowed Power ſelf, and various 


bove the 


Degrees of it too, upon-other Beings, than to - 


have exerted his own Power ooly on this: 2 — 
five 3 2 15 

M. This I in ſome Mn conceive, if T. 
compare felf-moving Engines (as they are fup- 
poſed) with any common Inſtrument, which 
requires the conſtant Application 'of the 


Hand. 


Though I am aware, 


that Chck- 


IVork hath, properly ſpeaking, no Power in 


= Or could the Deity have beſtowed 
Power and Agency on Living Beings, only... 
as they were clogged with Syſtems of dead 


Matter ? ? 


M. Ah! Do not afk a Queſtion ſo ab 
As if Matter conld contribute any 


thing, by conkniog, or obſtructing the Powers 
of a living Bein 

P, Or could A not have imparted to them 
Powers above thoſe of the human Soul, with- 
out encroaching on his own Omnipotence ! I 
M. It is too much, Philon; I fee the im- 
material, the ſpiritual, the living Part of the 
Creation , may riſe in Degrees of Power above 
et without being able to 
e boundleſs Perfections, and ſelf- 


our Conce 


approach t 


exiſtent Nature of me Creator. 

P. If therefore there muſt be an jide 
Diſtance between the higheſt created Nature, 
N 4 


tions; 


and 


2 72 
The tenth 
Conference. 


cept the Mind, whoſe Ideas 


- Queſtions; and the Trouble I have 


MATH O: or, The 
and the neceſſary Perfeftions- of the Deity) 


the Knowledge of created Beings, or concern. 


ing created Things, muſt fall infinitely ſhort 
of the Knowledge in the Divine Mind. The 


Connexion of eternal Ideas, which have no 


Relation to the Exiſtence of any Thing, ex- 

hey are, are 
many ways, infinite ways, infinite: We may 
ſtill be advancing in the Perfection of our 


Nature, and ill muſt be at an infinite Dil- 


tance from the n:ceſſarily exiſting Being, 
M. I ee that Veet i'y of Perfection muſt 
infinitely prevent all poſlib! c Im e of 
1 

P. You expreſs the Diſpropoftidn- : "Maths, 
juſtly: As an endleſs Addition of Minutes 
could never conſtitute Eternity, nor make 
the future Proſpect leſs ; ſo it is between im- 
mortal Beings, {till advancing in Perfection, 
and the Deity neceſſarily perfect. And in 
this conſiſts the eternal Happineſs of rational 
Beings, endleſly. to acquire new Acceſſions of 


Perfection and Happineſs, with an infinite 


Proſpect ſtill before them. Thus the Soul 
muſt flouriſh in the Adoration and Love of 


its Mater, through Ages that, cannot end, 


and in hs” F ellowſhip of happy Spirits paſt 
numbering. _ 

M. Nor does the Certainty of this Proſpect 
leſs conſtitute our preſent Happineſs: ſince 
theſe Reaſons cannat fail, or yield, in Sick- 
nels, Danger, or Death itſelf. 

And now, Philon, I ſhall put an End to my 
given 
you ; nor ſhallI attempt to expreſs, in Words 
the-Seafe I have of your Friendſhip : But 


while 


_- 
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while I remember the noble Truths you _The tenth 
have ſhewn me, and the Dignity of the hu- Conience: 
man Soul, I cannat forget the Man. who firſt £ 
led me thro? theſe pleaſing Speculations, 

P. This is too much, Maths, to your 
Friend. . Were it true, that I had been fo 
ſerviceable to you as you ſpeak of, my Plea- 
ſure muſt be at leaſt equal to yours. But you 


owe the greateſt Part of theſe Diſcoveries. to 


your own Genius, the Happineſs of which I 
have often admired in the Courſe of our Con- 
ferences; for. you diſcovered the Reaſons of 
Things yourſelf, and generally prevented what 
1 had to ſay. | 6 
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8 3 | Sun 
| | FED | hi 
ANNOTATION in! 

* N Nu 
To what is faid in the Seventh Conference a. tan 
bove, concerning the Point of equal Attrac- tan 
if tion between the Sun and any of the Pla- Fo 
'|'Þ nets ; or that Point, where if 4 Body were . 
"4 placed, it ſhould gravitate neither to the 10 
| Sun, nor to the Planet. | 1 
As the Method propoſed in the Note at the WI 
| 7J End of the Tatin Pamphlet, for enquir- fo! 
F ing into the Sun's Parallax, and approaching, D 
1 if poſſible, nearer the Truth, has not, I hum- at 
WH | bly think, been ſufficiently conſidered; I beg be 
1 Leave to tranſlate the Note here, and make as 
| | it a little plainer, that what is propoſed may be m 
= ſeen with the leſs Trouble: Hoping no one Ol 
1 will be offended, ſince I do it with no View 1 
| to contradict, or find Fault, but only for the F 
i Sake of what I take to be the Truth. E 
| The Method of finding out the Point of e. H 
33 qual Attraction between the Sun and any Pla- t 

2 net, the Quantity of whoſe Matter is known 


with Reſpect to that of the Sun, will eaſily ap- 

ear from an Example. Let the Line IS re- 
preſent the Diſtance between Jupiter (for In- 
ſtance) and the Sun. 


bd P 
1-1-1 2 ome. 33 —8 
| 66 


Upon the Suppoſition that the Sun's Diſtance 
from the Earth is about 21000 of the Earth's 
Semi- diameters, the Quantity of Matter in the 
Sun 
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Sun is to that in Jupiter nearly as 1089 tor; 
which is eaſily diſcovered from what is ſhewn 
in No. 131 above. The Square Root of the 
Number 1089 is 33. Now at an equal Dif- 
tance from both Bodies, or at the middle Dif- 
tance P between their Centers, their attr active 
Forces are as their Quantities of Matter, 108g 
and 1: That is, the Sun's Attraction is there 
1089 I. imes ſtronger than Jupiters. Let 
I b be + part of IP, (or zs Part of the whole 
Diſtades 18); and Fupiler? s Attraction at b 
will be 1089 "Times greater than it is at P; 
for it is inyerſely as the, Squares of the twa 
Diſtances I b and 1 P. Therefore Fupiter's 
attractive Force at b, and the Sun's at P muſt 
be equal. Then fince both Forces decreaſe 
as the Squares of the Diſtances increaſe, they 
muſt come to be equal again, or balance each 
other, at ſome common f in between b and 
P, Let that Point be d. And ſince Fapiter's 
Force at b, is to his Force at d, as the Sun's 
Force at 5 is to his Force at a; (for as the 
Antecedents are equal, ſo are the Conſequents); 
the Squares proportional to theſe Forces muſt 
alfo be proportional; that is, 1 d Square is to 
I'b 1 8 488 d Square © is to SP Square; and 
by Inyerſto 1b g. 1 d fq.:: SPlq q.: 8d fo, 
And (by Br VI. 22.) Ib: Id:: SP: 8 
Hence, Fnaling bd = x, it will be, 1: 1 Ax: : 
JJ: SY or N 5—x. Whence 
bd or X 7. Thus Id, or 1-þx is e- 
qual fo 3 "Pike of the whole Diſtance between 
the two bod odies, and 25. of 2 2 Part: But it 
cannot be equal to . dae or a Part of the 
whole' Diſtance, ' For if Id were double Ib, 
Sd would be double SP ; thatis d would coin- | 
cide with I, which 1 is $ repugnant, 
Hence 


EY - - 
Ou ry 8 r 
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Hence we may form this general Rule con- 


cerning the. Point, where the attractive Force 


of a Planet is equal to the attractive Force 
of the Sun, viz. That it is more remote from 
the Planet than that Part of the Diſtance be- 
tween the Sun and it, 'which is expreſſed by a 
Fraction, whoſe Numerator is unit, or the 
Quantity of Matter in the Planet; and the 
Denominator is twice the Square Root of the 
Quantity of Matter in the Sun: But it can 
never come to be equal to two ſuch Parts. 
From this we may eaſily ſee that the Point 
of equal Attrattion between the Sun. and. thi 
Planet falls a great Way without the Orbit of 
his utmoſt Satellite. Tf the Earth's Diſtance 
from the Sun be 21000 of its own Semi- dia- 
meters, Fupiter's Diſtance from him is about 


5264 of his Diameters. And ſuppoſing the 


Point of equal Attrafion between him and the 
Pn 5 + of this Diſtance, that comes to about 
159 of his Diameters; Whereas his outermolt 
Satellite is diſtant from his Center only 121 
Diameter. All his Satellites therefore lie far 
within the Limits of their Primary's ſtronger 
Attraction; ſo that the) muſt have been re- 
moved to a vaſt Diſtance from him, if they 
had revolved about the Sun ſeparately, as ri- 
Planets ; as w is obſerved above. (N 8 
116). The fame W y it may be found that 
the innermoſt of Saturn s Moons muſt have 
revolved at a greater Diſtance from his Center, 
than 84 Diameters of his Ring, to have deen 


without the Limits of his prevalent attractive 
Force; whereas the outermoſt of them is not 


above 12 of theſe Diameters removed from his . 
Center. Which ſhews us clearly that the 
Bounds of the Solar Syſtem muſt have been 


greatly att had the g Satellites of thoſe 


two 


10 


* * 
. 
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two Planets revolved immediately about the 


Sun as primary Planets. Saturn's Satellites, 
for Inſtance, muſt have been removed, not only 
without the Limits of equal Attraction between 
the Sun and him, but the loweſt of them muſt 
have revolved at a far greater Diſtance from 
Jupiter, than Saturn himſelf now revolves: 
Since if Jupiter diſturbs them at preſent, not- 
withſtanding the attractive Force of their Pri- 
mary, he muſt have drawn them quite down 
then, when nothing but their eentrifugal Force 
kept them in their Orbits. ne! 
This Galculation proceeds on the common 
Suppoſition, that the Sun's Parallax (or the 
Angle which the Semi- diameter of the Earth 


ſubtends at the Sun) is 10 Seconds; and there- 


fore that the Diſtance of the Earth from the 
San is about 21000 of its own Semi-diameters. 


But when I endeavqured to apply the ſame 


Argument and Calculation to our Moon, in 
o . = * 0 
order to diſcover how far ſhe was within the 


Limit of equal Attraction between the Sun 
and Earth, I was ſurprized to find, that, on 


this Suppoſition, we muſt revolve a great Way 


without that Limit. This made me ſuſpect 
ſamething not commonly attended to, which 
will prove to us (I ſtill humbly think) that the 
Diſtance of the Sun cannot be near ſo great. 
However, I ſhall give the Calculation itſelf, 


that it may be examined. . 


If the Sun's Parallax be 10”, or rather 9”: 


* 


54”, his mean Diſtanee from the Earth will 
be 207975 of, its Semi-diameters; and the 
Quantities of Matter in the Sun and Earth will 
then be as 279000 and 1; by what is ſaid a- 


bove, N?.131. For ſince the Moon's perio- 
dical Time is 655 Hours 43 Minutes, or 
655, 


277 


tance from the Center of the Earth as Venn: 


Is repreſent the Diſtance between the Centers 
of the Earth and Sun. At the middle Point 
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655,716 Hours, the Square of it will be 
429963, 472656: And the Square of her pe. 
riodical Time, if ſhe revolved at the fame Diſ- 


does from the Center of the Sun, would be 
660 1084467278. Yenus's periodical Time is. 
5393 Hours; the Square of which is 29084449. 
And the Quantity. of Matter in the Sun will 
be to the Quantity of Matter in the Earth in- 


verſely as the Squares of the periodical Times vid 
of two Bodies revolving about them at equal 43 
Diſtances: That is, as 6601084467278 to Po 
29084449, or as 277000 to 1. This I have an 
ſet down, that any ingenious Perſon, tho“ a th 


Stranger to theſe Things, may ſatisfy himſelf, 
by going through the whole Calculation, if he 

The Square Root of 277 is 476, neg- 
lecting the decimal Parts. Let the Line 


> * - * — | . » 8 wo” «> "2 , 
' 5 v3.7 > 7 ; , 1 = 1 WER 

2.1 bd: % Pra 6 
nor ——— :— — — 8 


952 


i 


P between. their Centers the Sun's Attraction 
is 277000 Times greater than the Earth's. 
Let Tb be , Part of TP, or +; Part of the 

whole Diſtance TS, as before; and the Earth's 
Attraction at b will be 25700 Times greater 

than at P; or it will be equal to the Sun's 
Attraction at P, for the Reaſon aſſigned above. 
Let d be the common Point between b and 
P, where they will again be equal; and then, 
as in the former Example, Tb; Td:: SP: Sd, 


Cuſmotbeoria Puerilit. 

or (making bd gx) it will be, 1: I+x :: 456 
: 951—x. Hence 476+476 x = iA; 
and xi. Therefore Tb + bd, or 1+x is 
equal to 5 Part of the whole Diſtance TS 
+75 of v Part of it; but cannot be equal 
to 52 Parts, or , Part of it. tlio" 
Since Td, or I rx is equal to 1 435 , 
0958) of TS, it is 27 Part of it; for 7. 85 
is = 477. And 2070, 5 Semi-diameters di- 
vided by 477, gives 43,6. Thus Td is = 
43,6 Semi-diameters of the Earth; or the 
Point of equal Attraction between the Earth 
and Sun falls within 43,6 Semi-diameters of 
the Earth's Center. 1 850 
The Moon revolves at 60, ſometimes at 63 
Semi-diameters of the Earth from its Center; 
in which Cafe it (till appears to me that in e- 
very Conjunction ſhe' would: defert the Earth, 
carried off by the prevalent Force of the Sun; 
at leaſt, if the Reaſoning in the Seventh Con- 
ference above be juſt. For then we muſt ſup- 


poſe, either that ſhe is carried round the Earth 


contrary to the common Law of Gravity, and 
on other Conditions than the Satellites of Ju- 
peter and Saturn are carried round their Pri- 


maries; ar elſe that both the Quantity of Mat- 


ter in the Sun, and his Diſtance from the Earth, 
muſt he different from thoſe laſt 


that this Limit of equal Attraction between 
him and the Earth may fall without the Orbit 

It has been obferved before (No. 39.) that 
the greater the Quantity of Matter in the Sun 
is, or the greater the Diſtance between him and 


the Earth is ſuppoſed to be, the nearer the 


Limit where they attract equally will approach 
| to 


aſſigned. Let 
us try therefore what his Diſtance muſt be, 


279 
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to the Earth. Thus if we make his Parallax 
6”, and therefore his Diſtance from us 34377 
Semi -diameters of the Earth, according to the 
eelebrated Mr. De la Hire, by proceeding as 


before, the Quantity of Matter in him will be 
to the Matter in the Earth, as 1024820 to 1. 


The Square Root of 1024820 is 1012, and 
258 T2234. Whence the Limit of equal At- 
traction then between the Sun and Earth will 


be but about 34 Semi-diameters-of the Earth 
from its Center. On- this Suppoſition there- 


fore, the Force of the Earth to retain the Moon 
in her Orbit would be little more than a 4th 
Part of the Sun's Force to draw her from it. 
If we make the Sun's Parallax 12", the 
double of the laſt, his-Diſtance from us will be 
one-half of the former, or 17188 Semi- diame- 
ters of the Earth ;. and the Quantity of Mat- 


ten in him will be as 128102, the Matter in 
the Earth being ſtill as unity. The Square 


Root of 128102 is 357; and 77 ==48. 
The Point of equal Attraction therefore ſhould 
be but 48. Semi- diameters of the Earth from 


its Center; and its Force at 60, or 63 Semi- 


diameters Diſtance, would ſtill be much too 
weak to keep the Moon in her Orbit. 

If the Parallax ſhould be ſuppoſed 20, or the 
Sun's Diſtance from the Earth 10000 of its 


 S&emi-diameters 3 the Quantities of Matter in 


the.Sun and Earth will be as 25230 and 1. 
The Square Root of 25230 is 158; and the 
Diſtance of the Lymit of equal Attraction will 
be 7*229%=63 Semi-diameters of the Earth 
from its Center. Here the Sun and Earth's 
Forces would be but equal in the Moon's Ape · 
gaum; whence ſtill there is nothing, no Cauſe 


to 
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to make her mount up again towards the Earth's 
Orbit, after her Conjunction. 

Laſtly, Let us ſuppoſe that the Diſtance of 
the Earth from the Sun is only 8000 of its 
own Semi-diameters; or that the parallactick 


Angle is 26; and the Quantities of Matter 
in the Sun and Earth then will be as 12917, 8 
and 1. Here (the Square Root of 12917, 8 
being 113,6) the whole Diſtance TS will be 
expreſſed by double that Root, or 227, 2; and 
Td, or 1 is equal to 1 44:8 1,982 of the 
whole Diſtance. Wherefore 3222 = 114, 6; 
and 1773.69, 8 Semi- diameters of the Earth. 
Here perhaps we may ſtop, having got the 
Point of equal Attraction between the Sun and 
Earth, without the Orbit of the Moen: But 
ſooner 1 think we cannot ſtop. For when the 
Sun 1s at this Diſtance from us, the Force of 
the Earth upon the Moon at her middle Diſ- 
tance, is tothe Force of the Sun upon her, only 
as 1,334 to 1: And in the Apogæum, it is but 
as 1,227 to 1; which cannot be too much, 
that the Earth may have the Command of its 
own Satellite, We will rather, 1 believe, 
think it too little, if we conſider an Obſerva- 
tion made by the-learned Dr, Halley, which has 
a Relation to this Matter. 

It hath been obſerved before that, if the 
Diſtance of the Earth from the Sun be 21000 


of its own Semi- diameters, its mean Motion 


will be at the Rate of a 1000 Engliſb Miles in 
a Minute, Or, if its Diſtance were (accord- 
ing to M. De la Hire) 34377 ſuch Semi-dia- 
meters, it muſt move at the Rate of 1635 
Miles in a Minute. And yet the learned Gen- 
tleman juſt now mentioned thinks it great that 
it ſhould move at the Rate of 210 Miles 

| in 
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in a Minute. In his Obſervation of Mercury) 
in the Sun at St. Helena, 1677, he ſays that 
the annual Motion of the Earth is ſo exceed. 
ing ſwift, as far to exceed that of a Bullet ſhot 
out of a Cannon, and to be after the Rate of 


Engliſh Miles and an half in a Second, which. 


is 210 Miles in a Minute, or 125000 Miles in 
an Hour *. Here it may not be amiſs to con. 


ſider what the Earth's Diſtance from the Sun 


would be, according to * Velocity of Mo- 
tion in a Minute. 


The Minutes in a Year are 525969. The 


Miles then in the Earth's annual Orbit will be 


21052 5969, or 1104543400 Eng lid Miles. 


The Diameter of the Earth itſelf is, 3 


to Mr. Nerwood's Menſuration, 79% % ſu 


Miles. But 1104543490 divided by 7967, 
gives us 13862,6. That is, the Miles in the 
whole annual Orbit, divided by the Miles in 


the Earth's own Diameter, gives us the Num- 


ber of Diameters in the whole Circumference 
of the Orbit, viz. 13862, ; if its Motion be 
210 Miles in a Minute, And there will be 


Juſt as many Semi-diameters of the Earth in 


half the Circumference of the Orbit. 
'The Proportion between the Semi-circle and. 


Radius is that of 314159 to 100000. There 
fore in the preſent Caſe it will be, as 314159 


to 100000 ; ſo half the Circumference of the 
Farth's annual Orbit expreſſed in 1 wFrpet 


meters of the Earth itſelf, wiz. 13863, t 
4412,7, the Radius of the Orbit expreſſed in 


the ſame Semi-diameters of the Earth. 
Thus, if 210 Miles be the Earth's annual Mo- 


| tion in a Minute, its mean rn from the 
Sun 


Vol. I. 
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sun will not be above 4413 of its own Semi- 
diameters. 'This will ſurpriſe thoſe who have 
been accuſtomed to think of 20000 or 30000 


Semi-Diameters Diſtance ; and yet any in- 


genious Perſon, how little. foever ſkilled in 
theſe Aﬀairs, may try this eaſy Calculation for 
his own Satisfaction. As 4413 is a great deal 


| leſs than 8000 Semi-diameters, this leſſer Diſ- 


tance will throw the Point of equal Attraction 
between the Sun and Earth ſtill much farther 
from the Center of the Earth, than 69 or 70 
Semi-diameters; and therefore ſtill farther 
without the Orbit of the Moon : Which, if 
we reflect how far the Satellites of Jupiter and 
Saturn lie within this Limit between the Sun 
and their Primaries, is not at all improbable. 
For though we ſhould allow (as is but reaſon- 
able) that it is ſcarcely poſſible to make ſuch 
Obſervations with the laſt Degree of Exact» 
neſs, yet it is hard to ſuppoſe, that this Great 
Man aſſigned to the Earth little more than the 
fifth Part of its real Velocity. 

If the- Sun's Diſtance from the Earth be 
8000 Semi-diameters, (and it is far more pro- 
bable that it ſhould be leſs than greater) the 
Earth's Motion in a Minute will be 381 Miles. 
If their Diſtance ſhould be 7000 Semi-diame- 
ters of the Earth; which Dr. Kel ſays is the 

only Thing that is certain, from the ſeveral - 
Methods of obſerving the Parallax 5 the Mo- 
tion of the Earth will be about 333+ Miles 
in a Minute. So that Doctor Halley's Obfer- 
vation cannot be ſo wide as the common Par- 
allax of 10 Seconds would make it. But theſe 
Things I leave to the Conſideration of better 


Judges, 81 
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| There were ſome other Particulars in the be 2 
Latin Note, concerning the Weight of Bodies 7 ſu 
on the Surface of the Sun, his Diameter, and Moi 
Denſity, on the Suppoſition that his Diſtance diar 
from- us- was 8000 Semi-diameters of the twe 
Earth; which I omit, ſince it ſeems plain that ſucl 
his Diſtance is not ſo great. LI hall only take the 
Notice of one Thing mentioned there, vix. the 
That whatever the Sun's Diſtance from the 76 
Earth may be, his attractive Force on the if 2 
Earth will be ſuch as to hinder it with the the 
Moon to roll round their common Center of thi 
Gravity. The only Thing that could make am 
the Earth revolve about this Center muſt be the 
the attractive Foree of the Moon upon it; co 
which Force muſt ſurely have this Effect, if no m⸗ 
other Force intervened; as was obſerved i in thi 
No. 96. in the Seventh Conference. But if a ea 
Force many Times ſtronger than this detains qu 
the Earth, it cannot yield to a weaker in Op- A 
poſition to ſuch ſtronger Force. This will be gl 
plain, if we conſider that the Earth in revol- mM 
ving about this Center muſt ſometimes riſe to N 
an abſolutely greater Diſtance- from- the Sun, hi 
and then fall down through a certain Space ſt 
nearer him: For (as was obſerved N®. .) it P 


is the common-Center of Gravity between it 
and the Moon, that keeps always at an-equal 
Diſtance from him. And if the Earth could 
not make the Moon riſe in Oppoſition- to the 
Sun's ſtronger- Action upon her, much leſs 
could the Moon make the Earth rife in Op- 
poſition to the fame Action. As in that Caſe 
we conſidered the Point of equal Attraction 
between the Sun and the. Earth, ſo in this:ws. 
muſt conſider the Point of equal Attraction 
between the Sun and the Moon. Which 
| Point, 
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Point, if the Earth's Diſtance from the Sun 
be 21000 of its ownSemi-diameters, is hardly 
7 juch Semi- diameters from the Center of the 
Moon ; and if the Diſtance be but 8000 Semi- 
diameters, the Point of equal Attraction be- 
tween the Sun and Moon is not yet above 11 


ſuch Semi- diameters from her Center. 


On 


the former Suppoſition the Sun's Force upon 
the Earth is to the Moon's Force upon it as 


-6to1; and on the latter, as 29 to 1. 


And 


if a Force as 29 were overcome by 1, certainly 
the Force as 28 would be overcome by no- 
thing. There is no explaining, by any Ex- 
ample or Simile (as has been endeavoured) how 
the Earth and Moon may revolve about their 
common Center of Gravity, in a mechanical 
manner, unleſs each of them attracted the o- 
ther more than the Sun does : That is, unleſs 
each of them revolved within the Limit of e- 
qual Attraction between the other and the Sun. 
And even then their Motion about this ima- 
ginary Point would be any Thing rather than 
mechanical. I deſire any one ſeriouſly to read 
Ne. 97. above, and then to declare whether 
he thinks that ſuch a Motion, as this is there 
ſhewn to be, could either be performed or ex- 


plained mechanically, 


The End of the Second Volume. 
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